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FOREWORD
1990 was a remarkable year in hydrological terms. The range of
recorded variation in rates of river flow and groundwater recharge
was extended in a number of regions. Widespread flooding in
February was succeeded by severe drought conditions in the Et* fish
lowlands. By late summer, the parched soils and exceptionally warm
weather together with the threat posed to water resources and the
aquatic environment, for the second successive year, ,stimulated
considerable debate. Particular attention focused on the degree to
which the very unusual conditions recently experienced may
constitute early evidence of the impact of climatic change in the
United Kingdom.
A principal function of the Hydrological data UK series is to
document and disseminate information relating to contemporary
hydrological conditions and to provide both a perspective within
which to examine the recent exceptional events and a benchmark
against which any future changes may be assessed.
The Hydrological data UK series of Yearbooks and rep6rts was
launched in 1985 as a joint venture by the Institute of Hydrology
(IH) and the British Geological Survey (BGS); both organisations
are component bodies of the Natural Environment Research Council
(NERC). Such a collaborative enterprise arose naturally from the
close liaison maintained between those responsible for the manage-
ment of the national Surface Water, Archive, at IH, and their. .
counterparts at BGS concerned with the national Groundwater
Archive. The work is overseen by a steering committee which
includes representatives of Government departments, the National
Rivers Authority and the water industry from England, Wales,
Scotland and Northern Ireland.
The published series includes an annual yearbook and, every five
years, a catalogue of river flow gauging stations and groundwater
level recording sites together with statistical summaries. These six
volumes of the five-year cycle are available individually but are also
designed to be inserted in a ring binder. Further details of these
arrangements are given on page 192.
Professor W.B. Wilkinson
Director, Institute of Hydrology
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The 1990 Yearbook is the second edition since
responsibility for the publication of data, upon which
assessments of water resources in England and Wales
may be made, was transferred (under the Water Act
1989) from the Department of the Environment to
the National Rivers Authority.
This volume is the tenth Yearbook in the
Hydrological data UK series and the final volume in
the second five-year publication cycle (1986-90).
The 1990 Yearbook represents the thirty-first
edition in the series of surface water publications
which began with the 1935-36 Surface Water
Yearbook. As a result of the incorporation of
groundwater data in the Yearbook, this volume is
also the fifteenth edition in the series of groundwater
data publications which began with the 1964-66
Groundwater Yearbook.
Apart from summary information, surface water
and groundwater data on a national basis were
published separately prior to the introduction of the
Hydrological data UK series. In common with the
earlier editions, the 1990 Yearbook brings together
the principal data sets relating to river flow,
groundwater levels and areal rainfall throughout the
United Kingdom. Also included are water quality
data for a selection of monitoring sites throughout
the UK. A comprehensive hydrological review of the
year is presented and a feature anicle examines the
extraordinary spatial and temporal variations in
rainfall, runoff and aquifer recharge patterns during
1990.
A description is given of the surface water and
groundwater archives together with illustrative
examples of the standard data retrieval options
developed to service user requirements.
Publication of river flow data for Great Britain
started with the series of Surface Water Yearbooks.
The first edition, which was published in 1938 for
the water year (October-September) 1935-36, also
included selected data for the previous fifteen
years; the edition for 1936-37 followed in 1939.
Both these publications were prepared under the
direction of the Inland Water Survey Committee.
Assisted by the Scottish Office, the Committee
continued to publish hydrological data after the
Second World War; the Yearbook for the period
1937-45 was published as a single volume in 1952.
Due to economic stringency, the Survey was sus-
pended in 1952 for a period of two years but was
then re-formed as the Surface Water Survey
Centre of Great Britain. A Yearbook covering the
years 1945-53 was published in 1955.
In 1964 the Survey was transferred to the Water
Resources Board where it remained until the Board
was disbanded in 1974. The work of collecting and
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publishing surface water information in England and
Wales then passed to the newly created Water Data
Unit of the Department of the Environment (DOE).
Yearbooks were published jointly each year by these
organisations and the Scottish Office for the water
years 1953-54 to 1965-66; thereafter information
for the five calendar years 1966 to 1970 was
published in one volume in 1974. Following editions
were renamed 'Surface Water: United Kingdom' to
mark the inclusion of the first records from Northern
Ireland and in recognition of the move away from
single year volumes. Two volumes of Surface Water
United Kingdom, covering the years 1971-73 and
1974-76 were published jointly by the Water Data
Unit, the Scottish Development Department (now -
The Scottish Office Environment Department) and
the Department of the Environment for Northern
Ireland.
Following the transfer of the Surface Water
Archive to the Natnral Environment Research
Council in 1982, the final edition of Surface Water:
United Kingdom, for the years 1977-80, was pre-
pared by the Institute of Hydrology at the request of
the Water Directorate of the Department of the
Environment, and published in 1983.
The 1981 and 1982 Yearbooks were prepared
concurrently and were, in 1985, the first Yearbooks
published by the Natural Environment Research
Council. Further Yearbooks - the editions for 1983
to 1989 - were published over the following five
years.
A compilation of 'Groundwater levels in England
during 1963', which was produced by the Geological
Survey of Great Britain (prior to its incorporation
into the Institute of Geological Sciences), was the
precursor to the publication of groundwater level
data on a national basis. The more formal
Groundwater Yearbook series was instigated by the
Water Resources Board which published the inaugu-
ral edition, and a further volume for 1967, both
covering England and Wales. In 1975 a third
Yearbook, for 1968-70, was published by the. Water
Data Unit. The Groundwater: United Kingdom
series was introduced in 1978 with the production of
the 1971-73 volume, also published by the Water
Data Unit.
Following the transfer of the Groundwater
Archive to the Institute of Geological Sciences (now
the British Geological Survey), the second edition of
Groundwater: United Kingdom, covering the period
1974-80, was prepared by the Institute of Hydrology
at the request of the Water Directorate of the
Department of the Environment. Subsequently,
groundwater level data have been included in the
Hydrological data UK publications.
SCOPE AND SOURCES OF INFORMATION
The format of the 1990 Yearbook follows that of the
recent editions in the Hydrological data UK series.
The rainfall, runoff and groundwater review ma-
terial - compiled in separate sections prior to 1986 -
is incorporated in a single hydrological review of the
year. Data presentation in the water quality section is
consistent with the established Yearbook pattern -
data are given both for the featured year and, to
provide a suitable perspective, for the preceding
period of record.
Emphasis is placed upon ready access to basic
data both within the Yearbook and through the
complementary data retrieval facilities.
A companion publication to the individual Year-
books - the 'Hydrometric Register and Statistics'
volume provides a comprehensive reference source
for hydrometric information which does not change
materially from year to year; the first edition (for
1981-5) was published in 1987, see page 192.
The Yearbook contents have been abstracted
primarily from the Surface Water and Groundwater
Archives. Water quality data have been provided
from the Harmonised Monitoring Archive which is
currently maintained by Her Majesty's Inspectorate
of Pollution (DOE). Similar data from Northern
Ireland have been provided by the Environmental
Protection Division of the Department of the
Environment (NI).
The National Rivers Authority (NRA) is re-
sponsible for the initial collection and processing of
most river flow and groundwater level data in
England and Wales. Following the 1989 Water Act,
the new Water Service PLCs assumed responsibility
for a small number of important monitoring sites for
Rainfall and Climatological Data
The Meteorological Office maintains the national
archives of rainfall and climatological data at its
headquarters at Bracknell. Specific items, such as
daily and hourly rainfalls from gauges and radar
(from the PARAGON system) may be obtained by
application to the Commercial Services Division.
Summaries of the data are also published regularly
and a list of current titles is given below:
1.  RAINFALL I9_/_
This contains monthly and annual rainfall totals
for some 5000 raingauges and is available
approximately one year after the title year at a
cost of k9 (for the 1990 edition).
2.  Snow Survey of Great Britain 19_1_
This contains the daily and monthly reports of
snow conditions from selected stations covering
the winter and costs about £5.
3  Monthly Weather Report
This is published monthly and contains climato-
which historical - and a few contemporary - data sets
are held on the Surface Water and Groundwater
Archives. The seven River Purification Boards
(12PBs) are responsible for most hydrometric data
acquisition in Scotland. In Northern Ireland respon-
sibility is shared between the Departments of
Environment and Agriculture. These organisations
also supplied valuable material relating to significant
hydrological events during 1990.
The majority of the rainfall data, and some of the
material incorporated in the hydrological review, has
been provided by the Meteorological Office. For
historical comparisons of the rainfall over England
and Wales, a data set based upon the homogeneous
series derived by. the Climatic Research Unit of the
University of East Anglia has been used.
Additional material has been provided by various
research bodies and public undertakings.
Most of the rainfall data published in the
Hydrological data UK series are in the form of
monthly rainfall totals for catchment areas (see page
41). For details of Monthly and annual rainfalls
associated with individual raingauge sites reference
should be made to the 'RAINFALL' series published
regularly by the Met. Office. Brief details of the
contents and availability of this publication, together
with a short description of other rainfall and
climatological data scts published by the Met. Office,
are given below.
The National Environment Research Council
acknowledges and extends its appreciation to all who
have assisted in the collection of information for this
publication.
logical means for more than 550 UK observing
stations; in addition an introduction and annual
.summary are produced yearly. The publication
should be available six to nine months after the
month concerned, costs around £2 and is
available only from Her Majesty's Stationery
Office (HMSO) or their stockists.
4.  MORECS (Meteorological Office Rainfall and
Evaporation Calculation System).
This is a weekly issue of maps and tables of
evaporation, soil moisture deficit, effective rain-
fall and the weather variables used to calculate
them. The data are used to provide values for 40
km squares and various sets of maps and tables
are available according to customer require-
ments.
Further information about these and other publica-
tions may be obtained from:
Meteorological Office, Commercial Services,
Johnson House, London Road, Bracknell,
Berks RG12 2SY Tel: (0344) 420242
Summary
1990 was a remarkable year in hydrological terms:
the range of recorded variation in rates of river flow
and aquifer rcchargc was extended in a number of
regions of the United Kingdom. Regional variations
in precipitation were exceptionally large - Scotland
registered its wettest year on record by an apprecia-
ble margin whilst some localities in eastern England
recorded their second lowest annual total this
century. The very unusual spatial distribution was
associated with equally notable temporal variations
in rainfall. Precipitation over the 1989/90 winter
season was abundant in most areas, especially so in
February when rivers were in spate from Cornwall to
northern Scotland. Floodplain inundation was very
widespread and prolonged. Subsequently, England
and Wales recorded its driest spring for almost 100
years and the English lowlands experienced severe
drought conditions over much of the latter half of the
year.
Mean temperatures and total sunshine hours in
1990 eclipsed the records established in 1989 over
large parts of southern Britain. Potential evaporation
(l'E) totals for the year were substantially above
average commonly surpassing the corresponding
totals for 1989 - themselves often the highest in a
series extending back to 1961. Conversely, calcu-
lated actual evaporation (AE) losses in the English
lowlands were typically the lowest since 1976 -
largely as a result of the inhibiting influence of high,
and sustained, soil moisture deficits (SMDs) from
the spring through until early December 1990.
However, in the wetter west and north - where many
strategically important reservoirs are located - actual
evaporation losses for 1990 were somewhat above
average.
From the early spring, river flow recessions
continued in some areas with only minor interrup-
tions for over seven months and new absolute
minimum flows were established on a considerable
number of rivers - at a few gauging stations:new
period of record maximum flows had also been
registered in February. For the third successive year
the warm dry conditions, in the lowlands particu-
larly, resulted in only a sluggish autumn decline in
soil moisture deficits. The seasonal upturn in river
flows was again inordinately delayed and autumn
runoff totals were the lowest on record over wide
areas.
In most aquifers, the beneficial effect of substan-
tial late-winter infiltration, which produced dramatic
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water-table rises in some districts, was counteracted
by the exceptionally early end to the recharge season.
Sustained high SMDs in 1990 also served to greatly
restrict the length of the 1990/91 aquifer recharge
season. The failure of any appreciable autumn
recovery in groundwater levels to become estab-
lished in the English lowlands resulted in extremely
low - often unprecedented - groundwater levels
which persisted into 1991.
Throughout much of eastern and southern Brit-
ain, the 1989/90 winter (December - February)
constituted a wet interlude in a notably persistent
drought.. Regional rainfall deficiencies of the magni-
tude registered towards the end of 1990 are relatively
rare and, following a decade largely characterised by
healthy river flows and groundwater levels, the latter
half of 1990 provided a sharp reminder of the
particular susceptibility of the English lowlands to
drought conditions. The shrinkage of the drainage
network, the loss. - albeit temporary - of aquatic
habitats, the reduction in the assimilative capacity of
watercourses 'in addition to the streSs on water
resources testify to the sensitivity of hydrological
conditions in those parts of Britain where even in a
typical year annual runoff and recharge [orals are
modest.
Rainfall
Rainfall in the United Kingdom in 1990 totalled
1211 mm, substantially above the 1941-70 average.
For the UK as a whole, 1990 ranks among the ten
wettest years this century, only 1954 and 1960
have been appreciably wctter in the last 60 years.
More notable though was the spatial distribution of
the rainfall. The normal west-to-east rainfall gradi-
ent acro-ss Great Britain was accentuated through-
out most of the 1980s and this tendency achieved
an extreme expression in 1990; whilst similarities
with the 1989 pattern cZnild 'readily be recognised,
the contrast between rainfall amounts in parts of
the English lowlands and the Highlands of Scot-
land has no modern parallel.
Despite below average annual rainfall in parts of
the eastern lowlandsohe 1990 Scottish rainfall total
(1918 mm) comfortably exceeded the previous
maximum in a rainfall series extending back to 1869.
1990 continues a very. notable sequence - inter-
rupted in 1987 - of wet years in Scotland. Rainfall
has been above average in 11 of the last 12 years and


















Figiac 1 4,,nnat rainfall in 1990 as a percentage of the 1941-70 average.
















Figure 2. Annual rainfall in 1990.
 Source: M eteorological Office
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TABLE 1 1990 RAINFALL IN MM AND AS A  PERCENTAGE OF  TI4E 1941-70 AVERAGE





United mm 171 194 98 59 36 93 49 72 84 144 80 131 1211 770 393
Kingdom 94 164 249 140 86 48 129 56 70 82 136 71 116 Ill 133 77
Enghnd and mm 133 142 23 38 25 72 35 46 53 103 67 101 838 590 269
V7aks 94 155 218 39 65 37 118 48 51 64 124 69 112 92 123 62
Scodand mm 250 294 247 96 54 128 75 119 149 213 102 191 1918 1134 621
% 182 283 268 107 59 139 67 92 109 143 72 122 134 145 95
Nonhern nnm 138 186 63 72 49 121 62 91 46 204 88 115 1235 651 44/
Ireland 94 133 248 90 106 67 153 67 88 43 191 86 101 113 114 84
North West mm 197 193 45 57 49 99 58 73 86 175 73 151 1256 690 422
(NRA) 94 176 238 63 74 60 119 56 58 70 148 60 121 103 III 71
Nonhunnbna tnm 112 135 32 25 51 69 40 53 53 107 61 127 865 460 291
(NRA) % 140 205 62 45 80 113 52 53 67 143 65 169 98 104 67
Severn-Trent mm 106 109 18 30 19 63 27 37 46 93 52 87 687 502 222
(NRA) 96 152 206 35 57 30 113 41 46 69 143 66 124 89 129 58
Yorkshffe mm 118 112 23 25 29 83 32 47 40 92 55 121 777 473 256
(NRA) 94 153 175 43 45 47 143 46 52 56 133 62 163 93 III 63
Anglian mm 52 75 15 34 16 45 21 31 32 51 53 47 472 317 179
(NRA) 94 100 179 38 85 34 92 37 48 61 98 85 89 77 105 58
Thames mm 92 114 12 35 7 47 17 35 34 58 34 68 553 461 175
(ratA) 94 148 243 26 76 12 90 28 50 55 91 47 103 79 129 51
Southern mm 121 136 6 48 10 61 13 33 38 105 63 65 699 534 203
(NRA) 96 159 239 12 100 18 122 22 45 53 135 67 80 88 122 57
Wessex mm 124 158 14 35 12 62 31 41 49 87 51 78 742 680 230
(NRA) 94 148 268 24 65 16 115 50 50 62 106 53 87 85 132 58
South West mm 195 238 25 46 25 99 61 59 69 128 106 124 1175 902 359
(NFLA) 94 151 264 30 65 30 152 73 58 66 113 79 92 98 132 71
Welsh mm 240 215 37 48 34 98 53 64 85 152 112 163 1301 980 382
(NRA) 94 176 224 43 56 37 119 56 54 68 118 78 112 97 133 64
Highland mm 293 365 409 136 54 140 93 156 234 225 147 241 2493 1513 813
94 179 274 359 119 52 127 73 105 148 121 87 123 145 157 107
North East mm 108 149 87 45 49 110 43 75 86 136 95 97 1080 514 408
94 119 201 140 74 64 157 47 70 99 140 92 95 106 97 83
Tay RIM 239 287 178 61 44 128 38 73 68 186 63 149 1514 977 412
R.P.B. 94 203 312 217 81 46 154 37 62 59 153 53 Ill 121 146 70
Forth mm 222 222 142 55 39 125 49 83 68 194 56 143 1398 816 419
R.P.B. 94 224 288 206 81 46 167 50 72 63 183 52 131 125 144 76
(Ayde MIR 316 341 295 127 57 138 96 151 172 501 94 226 2314 1376 741
R.P.B. 94 196 302 281 123 59 134 74 106 98 165 56 121 139 150 99
Tweed mm 167 178 52 31 46 106 52 61 69 159 53 152 1126 573 365
R.P.B. 94 180 258 90 51 60 156 58 53 74 181 51 169 112 114 73
Solway mm 254 285 94 72 76 121 74 106 81 218 77 192 1650 956 530
R.P.B. 94 181 306 103 82 83 134 67 81 54 151 53 127 116 125 80
WesternIsles nun 223 253 229 117 49 108 87 118 174 140 114 165 1577 1075 653
Orkney and 94 164 246 249 141 72 142 104 126 138 97 83 108 122 141 123
Shetland
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the mean annual rainfall over the post-I 978 period is
some 10 per cent above the 1941-70 average. By
contrast, rainfiill in England and Wales was well
below average for the second successive year (1989
was a little drier) and the area over which annual
rainfall totals of less than 500 inm were recorded was
significantly greater than for any year since 1964.
The rainfall pattern throughout the United
Kingdom relative to the 1941-70 average is shown in
Figure 1 (page 4); Figure 2 shows the actual rainfall
totals. As in 1989, the range of isopleths is notable
both in percentage and absolute terms. Whilst a
considerable proportion of western Scotland re-
corded annual totals more than 30 per cent greater
than the 1941-70 average much of the English
lowlands registered below 80 per cent. Such regional
contrasts in percentage rainfall make for very large
differences in actual rainfall totals. Totals in some
parts of the Highlands exceeded 5500 mm whereas at
Lowest Hilton (Cambridgeshire) the annual total
reached only 345 mm; it is rare fo.r the range of UK
rainfhll totals to extend so substantially beyond an
order of magnitude. Although the greatest contrasts
in rainfidl could be identified along a north-west/
south-east transect across Britain, the rainfall gradi-
ent across Scotland was notable in itself. Echoing a
similar pattern in 1989, rainfall increased from well
below 800 mm in the lower Dee Valley (Grampian
Region) to more than 4000 mm in the Cairngorm
headwaters; a distance of less than 100 km.
Table I provides a breakdown of monthly and
half-yearly rainfall totals in 1990 both on a coun-
trywide basis and according to the major administra-
tive divisions within the water industry (see frontis-
piece). The main features of the temporal distribu-
tion were a notably wet winter (December-Febru-
ary), a remarkably dry spring which, building on a
long-term rainfall deficiency, led to widespread
drought conditions through the summer and autumn;
away from the eastern lowlands these were amelio-
rated over the last three months of the year.
Evaporation and Soil Moisture Deficits
As in 1989, weather conditions were conducive to
high rates of evaporation throughout 1990. For the
third successive year potential evaporation losses
were substantially greater than the long term average
in all regions of the UK, especially so in southern
Britain. Actual evaporative losses were also well
above average in the more maritime west but in
eastern Britain and in the English lowlands particu-
larly, high soil moisture deficits constrained transpi-
ration rates and AE losses for the year were up to 300
min short of the corresponding PE values. AE losses









Figure 3. Potential evaporation (for grass) in 1990 - in
milhmetres. Data Source: MORECS
UK but in 1990 the spatial variation was consider-
able and the range of annual totals is without recent
parallel (see page 31).
Figure 3 shows 1990 potential evaporation totals
based upon MORECS (Meteorological Office Rain-
fall and Evaporation Calculation System) data. Over
large parts of southern Britain calculated PE losses
approached, or exceeded, 700 mm for the second
year in succession; such annual totals are more
typical of central France. Relative to the long term
average, PE losses were more than 20 per cent above
average in many areas. In the 30-year MORECS
series, the 1990 totals rank either first or second for
the great majority of the individual MORECS
squares (generally the 1989 totals are also outstand-
ing). PE totals were also greatly above average in
Northern Ireland.
There was a considerable divergence from the
normal seasonal growth and decay of soil moisture
deficits in 1990 and, in hydrological terms, soil
moisture conditions were almost as influential as
actual rainfall totals in shaping the drought's severity
from the late-spring. Figure 4 illustrates the varia-
tion in PE, AE and SMD for five representative
MORECS squares; the locations of the featured
squares are indicated on Figure 3. The very unusual
conditions experienced over the 1989-90 period are
perhaps best exemplified by the inordinately large
892
PE — AE SKID
31 64 200 261
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Figure 4. The variation in potential evaporation, actual evaporation and soil moisture deficits for five MORECS squares.
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annual shortfalls of AE relative to PE which typified
most regions. Even in central Wales (represented by
square 134), where soils are seldom dry enough to
greatly inhibit transpiration, shortfalls exceeded 80
mm in both years.
Notable SMDs were carried over from 1989
along the Northumbrian seaboard and near the
Tweed estuary but by early February 1990 soils were
wet throughout almost all of Great Britain. However,
in the lowlands soils remained close to saturation for
a very limited period and SMDs began to build over
the winter/spring transition. Apart from Scotland,
early spring witnessed a rapid increase in deficits
such that by the end of March soils were drier than
average across large areas of Britain. Exceptionally
high spring evaporation losses contributed to further
increases in SMDs in April - deficits exceeded 100
mm near St Abbs Head (Borden region), the latest
in a remarkable sequence of MORECS deficits for
this area. By May, actual evaporation rates began to
fall considerably below the potential *figure and
SMDs increased steeply through the month. Enter-
ing the summer, deficits exceeded 100 mm through-
out large parts of lowland England - positive
anomalies (relative to the 1961-89 average) of 40
mm or more were widespread. Although cool and
relatively wet conditions in June moderated the rate
at which SMDs increased, July saw very dry soil
conditions across almost all of Britain; in many
western and upland regions (e.g. Cornwall and parts
of the Cheviot Hills) SMDs exceeded twice the mid-
summer average.
Substantial August rainfall in western Scotland
helped accentuate regional contrasts in soil moisture
conditions. Minimal deficits existed in thc Highlands
in early September whereas calculated deficits across
much of eastern and lowland Britain had attained the
MORECS ceiling (125 mm for a grass cover). Early
autumn PE rates were exceptionally high especially
in the English lowlands and with significant rainfall
in the west, a sharp transition could be recognised
from near average SMDs in the wetter areas to
continuing high SMDs in the east. This regional
differentiation became less distinct as soils wetted up
in parts of southern England in October and
November. Nonetheless, deficits remained very
notable in pans of the lowlands at the end of autumn
when SMDs greater than 80 mm characterised a
substantial proportion of the Thames Valley (see
page 31). December witnessed a brisk, if very
belated, general decrease in residual deficits but
significant SMDs remained at ycar-end in a broad
zone from Lincolnshire and the lower Trent Valley
to the Thames Estuary.
Runoff
The 1990 runoff total for the United Kingdom -
approximately 700 mm - fell within ten per cent of
the long term average but the distribution, whilst
echoing the pattern of 1989 in some regions, was
very unusual. Runoff throughout much of Scotland,
the west especially, was abundant and often unprece-
dented whereas a large proportion of the English
lowlands recorded runoff totals .well below half of
the long-term average.
Figure 5 provides a guide to 1990 runoff totals
expressed as a percentage of the 1961-89 mean. The
map is least precise in northern Scotland, the Welsh
mountains and pans of the coastal lowlands of
eastern England where the gauging station network
is sparse or where data availability was limited for
1990. In such areas, assessments of residual rainfall
(rainfall minus evaporation) totals were used to help
delineate isopleths. Insufficient confirmatory flow
data exist for the Scottish islands to allow runoff
totals to be assessed with any confidence. As a result
of a delay in the processing of the bulk of the river
flow data far Northern Ireland, the 1990 runoff map
coven Great Britain only.
The range of annual percentage runoff totals
featured on Figure 5 exceeds that for the corre-
sponding 1989 map which itself testified to a
remarkable variation in runoff - both in absolute
and percentage terms - across the UK. The most
significant aspect of the runoff pattern implied by
Figure 5 is the notable exaggeration in the runoff
gradient. Exceptionally high runoff totals typified
the wettest regions whereas runoff in the eastern
lowlands was meagre relative even to the Modest
average which characterises these areas. Locally,
percentage runoff totals lower than those indicated
on Figure 5 typified a number of catchments
where substantial abstractions reduced river  flows
to considerably below the natural discharge rate;
sec, for instance, the River Darent (in Kent) - page
116. Within the general pattern evident on Figure 5
the influence of catchment geology may also be
recognised. In parts of Hampshire, Sussex and the
Berkshire Downs for instance, 1990 runoff totals
benefited from the lagged response of chalk springs
to sustained rainfall towards the end of 1989.
Temporal variations in runoff rates were also
markedly greater than in a normal year and the 1990
range of monthly  flows exhibited  by rivers in many
regions is without recent parallel. Figure 6 (a-c1)
illustrates the variation  in flows through 1990 for
four representative gauging stations in Scotland,
England, _Wales and Northern Ireland. The data
featured for the Kingston gauging station have been
adjusted to account for the major water supply
abstractions from the Thames above London. Data
for the Burndennet gauging station are provisional.
Daily and monthly hydrographs are shown for each '
monitoring site together with the corresponding
extremes for the preceding period of record. The .
monthly hydrograph  shows the 1990 flows  as a solid
black line and the blue line represents the 30-day
running mean for the preceding record.
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Percentage of time flow exceeded (Normal probability scale)
12 HYDROLOGICAL DATA: 1990 
39001
Previous record:1883-1989 Catchment area: 9950.0km'
THAMES AT KINGSTON 1990
(Naturalised)
Figure 6(b). River flow patterns: Thames at Kingston.
1. 2. 5. 10. 20. 30. 40. 50. 60. 70. 80. 90. 95. 98. 99.
Percentage of time flow exceeded (Normal probability scale)
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56001 USK AT CHAIN BRIDGE 1990
Previous record: 1958-1989 Catchment area: 911-7kr2
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1. 2. 5. 10. 20. 30. 40. 50. 60. 70, 80. 90. 95. 98. 99.
Percentage of time flow exceeded (Normal probability scale)
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201007 BURN DEN N ET AT BURN DEN N ET BRIDGE 1990
Figure 6(d). River flow patternr Burn Dennet at Burndennet Bridge.
1. 2. 5. 10. 20. 30. 40. 50. 60 70. 80. 90. 95. 98. 99.
Percentage of time flow exceeded (Normal probability scale)
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Each of the hydrographs for the British catch-
ments exhibit similar dominant features: high flows
early in the year (especially in February) followed by
remarkably steep and sustained recessions which by
the late spring resulted in notably low flows. The
runoff transformation is well illustrated on the Usk
where the mean flow for February was the highest on
record (for any month); three months later the May
runoff was equivalent to the lowest in a 34-year
record. Although in Northern Ireland flows over the
summer half-year were not especially depressed,
throughout much of southern Britain runoff rates
remained depressed into the autumn. The brisk
upturn in flow rates identifiable on the Tay, Burn
Dennet and Usk in October typified western and
northern catchments. Recoveries in the lowlands
were very much more sluggish. Generally recessions
continued in most eastern rivers, particularly those
supported principally by groundwater, through into
early winter; a much belated seasonal recovery
gathered momentum in December.
The flow duration curves illustrated on Figure 6
allow the proportion of the time that river flows fell
below a given threshold to be identified. In 1990, for
rivers throughout most of the UK, the flow duration
curves were generally steeper than average and low
flows (those exceeded for 95 per cent of the time)
were below average in most catchments in eastern
and southern Britain. The 1990 flow duration curve
for the Burn Dennet - which has a record length
typical of gauging stations in Northern Ireland -
plots well above the corresponding period of record
trace throughout the entire flow range. This provides
a pointed contrast with many catchments in eastern
England where sustained low flows were maintained
through 1990 (see page 34).
The daily and monthly hydrographs in Figure 6,
together with the data presented in the river flow
TABLE 2 RIVER FLOW AND RUNOFF RECORDS ESTABLISHED IN 1990
tables (pages 46 to 136), show that even where the
flow records provide a long historical perspective,
the spate conditions late in the winter and the low
'flows over the latter half of the year approached, or
superseded, the period of record extremes. Whilst
relatively few instantaneous peak flow records were
surpassed, extensions in the range of daily and
monthly flow rates were widespread and very many
existing hydrometric records were superseded. Table
2 provides a summary of river flow and runoff
records established in 1990 at primary gauging
stations. New hydrometric records of one category or
aniither were established in 1990 at around three-
quarters of the gauging stations in Great Britain
commissioned before 1980. Entries in Table 2 are
therefore confined to monitoring sites Waving at least
20 years of sensibly continuous data on the Surface
Water Archive. Stations appearing in the annual
runoff section are listed in numerical order, the
monthly, daily and peak flow sections are ordered
chronologically. Where, as for instance immediately
below a reservoir, a new record may be largely
attributable to artificial influences on the flow
regime the station is not featured. Reference should
be made to the 1981-5 Hydrometric Register and
Statistics volume (Hydrological data UK series - see
page 192) for guidance regarding the degree to which
flows in a particular catchment may be regarded as
natural. As in 1989, new minimum annual and
monthly minimum runoff totals are very common
but a more compelling indicator of the very unusual
conditions in 1990 is provided by the presence of a
few monitoring sites in both the high and low flow
classifications (see page 32). A number of entries in
Table 2 may be subject to revision as stage-discharge














liOeu  Annual  Runoffi
4001 Coaon Moy Bridge 1947 2542 2072 1989
7001 Findhorn Shenachie 1960 1448 1323 1982
7002 Findhorn Fortes 1970 1034 1028 1970
8002 Spey Kinrara 1951 1082 845 1954
8005 Spey Boat of Garten 1951 1059 947 1954
8007 Spey Invenruim 1952 876 633 1954
8008 Tromie Tromie Bridge 1952 1045 828 1961
8009 Dulnain Balnaan Bridge 1952 910 881 1953
8010 Spey Grantown 1953 934 838 1954
15003 Tay Caputh 1947 1850 1814 1948
15006 Tay Ballathie 1952 1479 1430 19U
15007 Tay Pitnacret 1957 2147 1913 1986
17001 Carron Headswood 1969 1188 1180 1985
18001 Allan Water Kinbuck 1957 1247 1215 1988
18002 Devon Glenochil 1959 943 942 1982
18003 Teith Bridge of Teith 1957 1992 1895 1986
19004 North Esk Dalrnore Weir 1960 760 728 1979
21003 Tweed Peebles 1959 954 852 1986
21005 Tweed Lyne Ford 1961 1109 979 1986
21006 Tweed Boleside 1961 986 932 1982
21014 Tweed Kingledores 1961 1375 1232 1986
21018 Lyne Water 1.yne Station 1968 735 667 1985
21019 Manor Water Cademuir 1968 1072 1029 1982
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Htghest Monthly Runoffi
85002  Endrick  Water Gaidrew 1963 277 JAN 268 JAN 1975
8008 Tromie Tromie Bridge 1952 301 FEB 234 DEC 1954
8009  Dulnain Balnaan Bridge 1952 202 FEB 195 DEC 1966
15003 Tay Caputh 1947 422 FEB 358 JAN 1974
15006 Tay Ballot/lie 1952 349 FEB 301 JAN 1974
15013 Almond Almondbank 1955 • 324 FEB 316 MAR 1963
16001 Earn Kmkell Bridge 1948 386 FEB •  298 JAN 1974
16003 Ruchill Water Cultybraggan 1970 493 FEB 431 NOV 1984
18001 Allan Water Kinbuck 1957 267 FEB  • 246 JAN 1983
18002 Devon Gelnochil 1959 233 FEB 226 NOV 1984
18003 Teith Bridge of Teith 1957 509 FEB 375 JAN 1974
21003 Tweed Peebles 1959 239 FEB 192 NOV 1963
21005 TWeed Lyne Ford 1961 284 FEB 241 JAN 1975
21006 Tweed Bolcside 1961 245 FEB 207 NOV 1963
21007 Ettrick Water Lindein 1961 299 FEB 251 NOV 1963
21011 Y‘row Water Philipbough 1963 .270 FEB 246 JAN 1975
21012 Tev.ioe I lawick 1963 261 FEB 240 NOV .1963
21014 Tweed Kingledores 1961 365 FEB 271 JAN 1975
21019 Manor Water Cademuir 1968 292 FEB 212 NOV 1984
21021 Tweed •Sproustun 1969 182 FEB 156 JAN 1975
23006 South Tyne Featherstone 1966 255 FEB 252 OCT 1967
39007 Blackwater Swallowtield 1952 75 FEB 59 NOV 1960
39015 Whitewater Lodge Farm 1963 56 FEB .  52 FEB 1975
39016  Kennet Theale 1961 64 FEB 59 JAN 1969
39020 Coln Bibury 1963 100 FEB 87 FEB 1988
39022  Loddon Sheepbriclge 1965 109 FEB 94 NOV 1974
39025  Enborne Brimpton 1967 95 FEB 89 NOV 1974
39028 Dun • I lungerford 1968 50 FEB 45 FEB 1974
39035 Churn Cerney Wick 1969 77 FEB •71 FEB 1988
41011 Bother Iping.Mill 1966 146 FEB 122 JAN 1986
42008 Cheriton Stream Seward,: Bridge 1970 50 FEB 49 FEB 1988
43003 Avon Fast Mills ' 1963 84 FEB 69 MAR 1977
43005 Avon Amesbury 1965 120 FEB 73 FEB 1988
43006  Nadder Wilton Park 1966 135 FEB 90 FEB 1974
43008 Wylye South Newton 1967 102 FEB 72 FEB 1974
43009 Stour flammoon 1968 186 FEB 139 DEC 1989
44001 Frome 'East Stoke Total 1961 115 FEB 103 FEB 1966
44002 Piddle Boggs Mill 1963 116 FEB 97 FEB 1988
44004 Frome Dorchc:ster Total 1969 132 FEB 104 FEB 1988
44006 Syd ling Water Sydling St Nicholas 1969 117 FEB 97 FEB 1974
45004 Axe Whitford . 1964 157 FEB 153 OCT 1976
46002 Teign Preston 1956 306 FEB 293 OCT 1960




Highest Monthly Runoffs (continued)











46005 East Dart Believer 1964 574 FEB 477 JAN 1974
47009 Tiddy Tideford 1969 237 FEB 219 FEB  1974
48005 Kenwyn Truro 1968 207 FEB 195 FEB 1974
48007 Kerman Ponsanooth 1968 185 FEB 163 FEB 1977
49001 Camel Denby 1964 269 FEB 245 DEC 1965
49002 flay le St. Erth 1957 209 FEB 169 FEB 1974
49004 Gannet Gwills 1969 164 FEB 161 FEB 1974
52003 liaise Water Bishops Hull 1961 125 FEB 115 FEB 1977
52004 Isle Ashford Mill 1962 160 FEB 153 JAN 1974
52007 Parrett Chiselborougb 1966 198 FEB 176 JAN 1984
52010 Brue Lovington 1964 125 FEB 123 FEB 1977.
53002 Semington Brook Semington 1953 119 FEB 91 FEB 1977
53018 Avon Bathford 1969 105 FEB- 101 FEB 1977
55012 Hon Cilmery 1966 370 FEB 369 JAN 1984
55014 Lugg Byton 1966 197 FEB 184 MAR 1981
55025 Llynfi Three Cocks 1970 296 FEB 178 JAN 1974
55029 Monnow Grosmont 1948 192 FEB 183 NOV 1960
56005 Lwyd Ponthir 1966 338 FEB 314 ocr 1976
73005 Kent Sedgewick 1968 317 FEB 297 DEC 1986
75003 Derwent Ouse Bridge 1968 406 FEB 367 NOV 1986
76002 Eden Warwick Bridge 1966 253 FEB 243 OCT 1967
76003 Eamont Udford 1961 432 FEB 422 OCT 1967
76005 Eden Temple Sowerby 1964 246 FEB 243 OCT 1967
76015 Eamont Poo ley Bridge 1970 533 FEB 445 JAN 1975
78003 Annan Brydekirk 1967 277 FEB 252 DEC 1986
79002 Nith Friars Carse 1957 302 FEB 298 JAN 1974
84003 Clyde Hazelbank 1956 255 FEB 209 JAN 1975
84004 Clyde Sills 1957 245 FEB 209 JAN 1975
84005 Clyde Blairston 1958 227 FEB 211 JAN 1975
84007 South Calder Water Forgewood 1965 151 FEB 138 DEC 1986
84013 Clyde Daldowie 1963 224 FEB •  199 SEP 1985
84018 Clyde Tulliford Mill 1969 250 FEB 242 DEC 1986
84019 North Ca/der Water Calder Park 1963 159 FEB 133 NOV 1982
4001 Conon Moy Bridge 1947 533 MAR 460 DEC 1966
7001 Findborn Shenachie 1960 329 MAR 269 JAN 1983
8002 Spey Kinrara 1951 294 MAR 219 DEC 1954
8005 Spey Boat of Garten 1951 274 MAR 215 DEC 1954
8007 Spey Invertruim 1952 285 MAR 167 DEC 1954
8010 Spey Grantown 1953 224 MAR 187 DEC 1954
15007 Tay Pitnacree 1957 502 MAR 404 JAN 1974
15011 Lyon Comrie Bridge 1958 460 MAR 301 JAN 1974
84017 Black Cart Water Milliken Park 1967 380 MAR 355 SEP 1985
85001 Leven Linnbrane 1963 493 MAR  • 429 DEC 1986
85003 Fa lloch Glen Fa lloch 1970 714 MAR 655 JAN 1974
86002 Eachaig Eckford 1968 655 MAR 523 DEC 1986
94001 Ewe Poo lewe 1970 574 MAR 497 DEC 1974
Lowest  Monthly Runoffs
34006 Waveney Needham Mill 1963 1.8 JUL 1.8 SEP 1964
33007 Nar Marham 1953 4.1 AUG 1.7 AUG 1976
33029 Stringside White Bridge 1965 0.4 AUG 0.9 AUG 1989
34001 Yard Colney 1959 2.2 AUG 2.2 JUL 1976
34004 Wensum Costessey Mill 1960 4.0 AUG 4.0 JUL 1976
35003 Alde Farnham 1961 1.1 AUG 1.3 JUL 1976
35008 Gipping Stowmarket 1964 1.4 AUG 1.4 SEP 1964
40013 Darent Otford 1969 2.5 AUG 2.6 AUG 1989
56002 Ebbw Rhiwderyn 1957 13.0 AUG 15.6 JUL 1962
27023 Name Barnsley Weir 1960 2.8 SEP 4.6 AUG 1976
33006 Wissey Northwold 1956 2.2 SEP 3.1 AUG'I976
33048 Luling Brook Stonebridge 1969 0.5 SEP 0.8 AUG 1976
34012 Burn Burnham Overy 1966 2.4 SEP 2.6 AUG 1976
36009 Brett Cockfield 1968 0.0 SEP 0.1 AUG 1976
40011 Great Stour Horton 1964 6.3 SEP 6.8 AUG 1976
41017 Combehaven Crowhurst 1969 0.6 SEP •0.9 AUG 1989
41020 Bevern Stream Clappers Bridge 1969 0.9 SEP 1.6 AUG 1976
48007 Kenna 11 Ponsanooth 1968 3.6 SEP 4.2 SEP 1989
55013 Arrow Tit ley Mill 1966 2.8 SEP 3.3 AUG 1989
55028 home Bishops Frome 1971 1.9 SEP 2.1 AUG 1976
26002 Hull Ilempholine Lock 1961 2.5 NOV 3.2 AUG 1976
26003 Foston Beck Foston Mill 1959 3.3 NOV 4.6 SEP 1973
33032 Ileacham Heacham 1965' 1.4 DEC  ' 1.4 SEP 1976
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Note: Highest daily mean flows are featured only where no conesponding highest instantaneous flow was recorded.
Only the highest or lowest value is featured where a record was repeatedly supeneded.
In some instances, rounding causes new record runotT totals to appear equal to the pre-I990 value. As will most estreme flows, entries in
Table 2 mathe subject to review.
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Groundwater
After a relatively quiescent period from the early
1980s when groundwater levels in most major
aquifers remained relatively close to, but normally
above, the average patterns of groundwater recharge
entered an erratic phase in late-1987. Heavy and
sustained recharge over the 1987/88 winter in-
creased groundwater levels in most areas to their
highest for at least a decade prior to the onset of the
1988 recession. Subsequently, the regular cycle of
groundwater level decline and recovery departed
greatly from the normal seasonal pattern. Exception-
ally prolonged declines in water-tables, interrupted
by the very modest infiltration over the 1988/89
winter, produced notably low groundwater levels by
late-1989.
The depressed nature of groundwater resources
around the beginning of 1990 is clearly evident on
the groundwater hydrographs illustrated on pages
168 to 171. In western and some southern areas
groundwater level recoveries gathered momentum
in January but in the eastern Chalk, water-table
response was modest and patchy. Very heavy
February rainfall on saturated soils - then
generated dramatic recoveries in all but the eastern
lowlands such that by late winter groundwater
levels had climbed to close to, or above, the
seasonal average. In most areas, the rapid improve-
ment in resources was followed by extremely steep
falls in groundwater levels. Little effective infiltra-
tion occurred after mid-February and groundwater
recessions were generally well established by late-
March; in a normal year further increases in level
may be expected through much of the spring. By
April the rapidly increasing SMDs made it unlikely
that any significant further recharge would occur.
Estimates of total recharge over thc 1989/90
winter based on the cumulative rise of groundwater
levels are presented in the Register of Selected
Groundwater Observation Wells (pages 172 to 174).
In the eastern lowlands recharge was often consider-
ably below average for the second year in succession;
24-month recharge totals were especially low in
Humberside and pans of East Anglia. The paucity of
recharge together with the extremely early cessation
of infiltration in 1990 provided the backcloth for the
very depressed levels later in the year.
The winter recharge estimates for observation
boreholes in the Chalk were used in the preparation
of Figure 7. The map provides a guide to 1989/90
groundwater replenishment - expressed as a percen-
tage of the mean annual replenishment given in
Monkhouse and Richards'. The rechargc to the
major aquifers of England and Wales, broken down
according to the major administrative divisions in the
water industry, was also estimated - the results are
presented in Table 3 (page 20). These results
confirm that spatial variations in recharge amounts
were unusually large but a • marked decline in
percentage terms can be identified in an easterly
direction. In broad terms recharge was most meagre
- both in absolute terms and relative to the average -
in those eastern aquifer units where even in an
average year recharge is modest.
The outlook, in the late spring of 1990, for
groundwater resources was especially fragile in those
areas where limited recharge over the 1989/90
winter followed meagre replenishment over the
preceding winter. Estimates of percentage recharge
for 1988/89 and 1989/90 are presented below for a
selection of observation boreholes in the Chalk and
Upper Greensand of eastern England; details of
borehole locations are given in the Register of
Observation Boreholes. An explanation of the
method used to assess the percentage recharge is
given on page 167.
Even where the 1989/90 replenishment was
relatively close to, or even above, the average it was
often insufficient to restore levels to within the
normal range - a consequence of the exceptionally
low base levels from which the recovery needed to be
generated.
Following the initial sharp fall in level after the
cessation of recharge in the early spring of 1990,
groundwater levels continued to decline steeply
through May and June and by mid-summer were
substantially below the seasonal average in almost
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all areas - a notable contrast with the resources
outlook only five months previously. Apart from
some very localised recharge - generally via fissure
systems below shallow soils - in southern England
following heavy rainfall during August recessions
continued unabated. Entering the autumn,
groundwater levels generally remained considerably
above those registered at the same time in 1976 in
southern and central England. However, in parts of
eastern Yorkshire (and Humberside), East Anglia,
the lower Thames Valley and Kent, levels were
approaching the lowest on record.
In an average year groundwater level recoveries
gain momentum from late-September (somewhat
later in eastern and southern areas) but in 1990
levels continued to fall through the autumn, although
some upturns were registered in western aquifers in
October - see Figure 18 (page 168). By the end of
October levels at, for instance, the Llanfair DC site
(in the Permo-Triassic sandstones), Dalton Holme,
Fairfields and Ashton Farm (in the Chalk and Upper
Greensand) and at Ampney Crucis (Jurassic Limes-
tone) had fallen below the pre-1990 monthly
TABLE 3. ANNUAL REPLENISHMENT TO THE MORE
IMPORTANT AQUIFERS IN ENGLAND AND
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Figm-e 7. Generalised percentage of the mean annual
replenishment to the main outcrops of the Chalk
and Upper Greensand aquifer for 1989/90.
minima; for the latter two boreholes, new absolute
minima were registered. A clear moderation in the
groundwater decline was widely evident in Novem-
ber but a number of further absolute minima were
recorded and water-tables continued a gradual fall
into December in eastern areas. With a major
proportion of the December precipitation concen-
trated into the latter half of the month, the associated
surge of infiltration was often not evident until the
year-end or later. Many 1990 minimum levels were
established in December and over wide areas they
were close to, or superseded, the previous minimum
on record (see page 36). At year end, levels in the
Chalk were at their lowest on record, for the winter,
at a majority of the index boreholes for which
groundwater hydrographs are featured on Figure 18
(pages 168 to 171).
The majority of observation boreholes for which
contemporary data are held on the Groundwater
Archive monitor the natural variation in
groundwater levels. However, in parts of the United
Kingdom levels have been influenced, sometimes
over long periods, by pumping for water supply or
other purposes which exceeds the natural rate of
replenishment. As a consequence the regional water-
table may become substantially depressed. For
instance, the levels at a number of observation
Ulnas  II  inaltY. Percentages of the annual mean in parentheses.) boreholes in the Permo-Triassic sandstones of the
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Midlands are indicative of a significant regional
decline. By contrast those at Rushyford now stand
some 10 metres higher than a decade ago (due partly
to a rundown of the coal industry and the consequent
cessation of continuous pumping for mine dewater-
ing). On a larger scale, groundwater levels in the
confined Chalk and Upper Greensand aquifer below
London have risen substantially over the last twenty-
five years. Annual mean levels in the national
Gallery well (Trafalgar Square) testify to a 30 metre
rise since the mid-1960s - see Figure 8. This is
principally a consequence of abstractors increasingly
switching to surface water supplies drawn from
reservoirs in the Thames and Lee valleys. The
decreased rate of groundwater abstraction initially
stabilised the water-table, which had been declining
steadily over the preceding 150 years in response to
London's water demands, and subsequently levels
have risen at the rate of approximately one metre per
year. More moderate increases have been reported
for other conurbations in Britain2; in some cases
1970 1975 1980  1985 1990
Figure 8. Annual mean groundwater levels at Trafalgar Square.
Note: Groundwater levels for the Trafalgar Square borehole are available on the Groundwater Archive (see page 175) back
to 1845, when the level was - 21.6m OD, but regular monthly recording began only in 1951.
leakage from water mains is considered to be an
exacerbating factor. The implications of rising
groundwater levels extend beyond the potential
improvement in resources that the rise represents.
Groundwater quality may be adversely affected as
levels more closely approach the surface and a
number of geotechnical problems may result, for
instance the flooding of tunnels and foundations.
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1990 Hydrological Diary
January
A wet and very mild month. A sequence of vigorous frontal systems crossed the British Isles diverting
hydrological interest from the declining drought to widespread flooding which affected many areas towards
month-end.
10th:  Heavy rainfall was recorded throughout pans of central and north Wales - 67 mm was registered at
Moch Cynnedd. Runoff rates responded briskly; the daily mean flow on the River Dee (at New Inn) surpassed
any recorded over the previous year.
27th-31st:  An especially violent storm on the 25th - which caused very substantial structural damage and
resulted in significant loss of life - heralded a sequence of very active low pressure systems. Sustained and
heavy precipitation on the 27th, in a broad swathe from Cornwall to northern England, instigated an
extended period of high flows in many catchments. In Shropshire, the River Tern (at Walcot) recorded a
new highest instantaneous flow in a 3I-year record, on the 28th. The Knightsford Bridge gauging station
on the River Teme also recorded its highest daily mean in a 20-year series on the same day. Subsequently,
persistent rainfall and, in some areas, thundery conditions, maintained river flows close to bankfull over
wide areas. Extensive floodplain inundation began around month-end; flooding was significant in the
Severn and Thames basins.
February
A month of very boisterous weather conditions. Exceptionally wet with sustained flooding characterising
many regions; Scotland was severely affected. February 1990 was the ninth wettest month in the 132-year
Great Britain rainfall series and, in Scotland, the precipitation total for the month is unmatched in the
twentieth century. Many new maximum February runoff totals were established throughout the United
Kingdom.
1st-4th:  Severe gales brought sustained precipitation to most regions. Heavy rainfall on the 3rd exacerbated
flood conditions in southern Britain. In Scotland, an 84 mm rainfall total was reported on the 4th from
Black Mount in Strathclyde. On higher ground the rain turned to snow which, following further rainfall
and a sharp temperature rise, contributed to extensive flooding in Scotland (see page 26). A significant
proportion of rivers draining from the Highlands eclipsed their previous peak flow rates on the 4th. The
River Tromie (a tributary of the Spey) recorded a new highest instantaneous flow of 133.5 m's in a 39-
year record; the return period of the flood was estimated at 65 years.
6th-7th:  A further vigorous low pressure system produced notable rainfall totals throughout much of England
and Wales - Cilfyndd (Mid-Glamorgan) reported 108 mm over the two days. Discharge rates in rivers often
already close to bankfull increased further. Flows on the 7th were exceptional in South Wales - peak flows on
the Ebbw, Lwyd and Irfon each surpassed the previous highest on record. Overbank flows characterised
many catchments in northern and central Scotland and throughout much of southern Britain.
19th-22nd:  Severe gales over Wales and northern Britain produced persistent precipitation with some notable
daily totals. In North Wales 83 mm was recorded on the 19th at Betws-y-coed and more than 100 mm fell over
the 19th/20th in Cumbria. Rainfall was particularly heavy in the Eden catchment where flooding was reported
in Appleby. In north Lancashire, the Garstang flood storage basin was brought into use to alleviate flooding on
the River Wyre.
March
Another very mild month, generally notably dry but north-west Scotland remained exceptionally wet. Fort
Augustus registered its highest monthly rainfall total in a 100-year record. Rivers remained in spate from
February and new maximum monthly runoff totals were established for a number of rivers draining from the
Scottish Highlands (examples include the Conon, Spey, Ewe and Leven). Runoff for the Tromie catchrnent
(see above) exceeded 300 mm for the second successive month - comfortably greater than any pre-I990
monthly total. By contrast a few locations in south-eastern England recorded barely two millimetres of rain
over the entire month; in the English lowlands rivers were in steep recession and increasing soil moisture
deficits served to bring a very early end to the aquifer recharge season.
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April
Generally a relatively dry and exceptionally sunny month; temperatures were above average apart from a cold
interlude, with widespread frosts, in the second week. In the eastern lowlands a very dry spell, beginning in late
February, which in some catchments extended over 10-12 weeks, reduced flow rates to well below the seasonal
mean. Away from north-western Britain, many gauging stations eclipsed their previous lowest April runoff
totals - examples include St Mary's Bridge on the Derbyshire Derwent which registered a new minimum April
mean flow in a record from 1936. The transformation in hydrological conditions from mid-February was
exemplified on the River Teign (Devon): April flows were the lowest in' a 35-year record at the Preston
gauging station; in February a new maximum runoff for any month had been established.
May
May provided a suitable climax to an exceptionally dry and notably warm spring. Evaporation rates were very
high and soil moisture deficits increased smartly with rainfall in partsof central and southern England
restricted to a few light showers. The May rainfall total - 2.1 mm - for the Institute of Hydrology's weather
station was the lowest for any month in a 30-year record. For England and Wales as a whole, May 1990 was
among the driest half-dozen months this century. The prolonged flow recessions in southern Britain continued
and, in the east especially, notably low runoff totals were recorded. New May runoff minima were established
on, for example, the Rivers Trent, Yorkshire Derwent and Turkey Brook (in the Lee catchment). Many other
lowland rivers experienced their lowest May flows since 1976. Little infiltration had occurred since late-
February and the decline in groundwater levels over the spring period has no recent parallel in pans of the
Chalk aquifer.
June
In contrast to much of 1990, June was cool, cloudy and, in most areas, quite wet. At the Royal Observatory,
Edinburgh, the June rainfall total of 127 mm was the highest since 1928. To the south; rainfall was less
abundant but generally sufficient to arrest the steep decline in river flows. Infiltration rates remained
minimal however, and soil moisture deficits at month end were 50 mm above average over wide areas.
6th-7th: A sequence of vigorous frontal systems, with associated thundery activity, brought heavy rainfall to
parts of Scotland - totals exceeded 50 mm overa considerable area. The peak flow on the River Findhorn (at
Forres), on the 6th, surpassed the previous June maximum by almost 100 m's-1. At Carrbridge, near Inverness,
a railway embankment was washed away by floodwater from a swollen burn, interrupting the main rail link to
northern Scotland; erosion damage was widespread in north-east Scotland.
July
Following a cool and cloudy start the sunny, warm and dry conditions which had predominated from the early
spring became re-established. River flows, increased briskly in some western and northern catchments early in
the month but thereafter began a further sustained decline. By month-end some exceptionally low runoff rates
were recorded for rivers draining largely impervious catchments. New minimum daily flow rates were
established on, for instance, the Eye Water (Borders region) where flows continued to decline into the autumn.
In the River Skerne (county Durham) flows remained below the previous minimum for 16 successive days.
Existing minimum daily mean flows were also superseded in less responsive catchments e.g. the River
Waveney in Suffolk..
August
A dry, warm month with remarkably high temperatures recorded in the first week; the latter half of the month
was more unsettled with some thundery outbreaks. Potential evaporation losses were substantially above
average and PE totals for the first eight months of the year were generally at record, or near record, levels.
Existing minimum daily mean flows were superseded in a number of rivers in eastern and southern England
including the riven Leven (North Yorkshire), Idle (Nottinghamshire) and Leach (Gloucestershire). Over
wide areas flow rates fell to their lowest since 1976 and groundwater levels were notably depressed in eastern
England.
24th: Localised thunderstorms in Northumbria resulted in a number of intense, if spatially restricted, rainfall
episodes. At Brignall an experienced observer reported a fall of 87 mm in an hour and 40 minutes (the
associated nominal return period exceeds 1000 years); 70 mm totals in periods of about 3 hours, were recorded
elsewhere.
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September
Cool and windy conditions signalled the end of the hot, dry summer but rainfall was again below average apart
from northern and western Scotland. The exceptionally dry lowland soils precluded any significant seasonal
recovery in runoff and recharge rates. By mid-month further exceptionally low flows were recorded in
southern Britain. On the 19th flows on the Great Stour, at Horton, fell below the previous minimum in a 27-
year record and, to the west, the River Ebbw remained below the pre-1990 minimum for 26 days. In contrast,
the River Carton, in the Highland region of Scotland, equalled its highest flow on record on the 18th.
October
A mild and wet month with considerable spatial variations in rainfall totals. River flows increased substantially
in western and northern Britain but drought conditions continued throughout much of the lowlands. The
Rother at Udiarn registered a new minimum daily mean flow, in a 39-year record.
6th: Å  deepening Atlantic depression tracked across southern Scotland. The associated heavy rainfall produced
daily totals approaching 100 mm in parts of the Southern Uplands. Edinburgh registered its wettest (63 mrn)
October day on record. Flow rates in rivers throughout central and southern Scotland increased rapidly. The
White Cart Water registered its highest peak flow for 26 years and record instantaneous flow rates were
established on the Tyne, Almond, Avon and Water of Leith; return periods of around 100 years were ascribed
to these floods. Further south, the peak flow on the Gala Water (Borders region) exceeded the previous
maximum by a wide margin (in a record from 1963). Minor floodplain inundation was widespread and
localised flooding occurred in Edinburgh; flooding was more severe at Haddington where the River Tyne
overtopped its banks.
17th-19th:  Several intense rainfall events were associated with a complex low pressure system situated over
southern Britain. In the Midlands, a fall of 71 mm in nine hours was measured at Tickhill (south of Doncaster)
whilst at Fleckney (East Midlands) 55 mm fell in 54 hours - return periods of over 100 years were ascribed to
both events.
28th-29th:  A complex depression tracking south-west to north-east brought sustained heavy rainfall to the
Antrim mountains and thence to Scotland. Flooding occurred in Ballycastle when the River Tow burst its
banks. In northern Scotland the peak flow on the River Isla (at Grange) surpassed its previous instantaneous
maximum in a record from 1969; a large area of agricultural land in north-east Scotland was flooded and lois of
livestock was considerable.
November
A further relatively dry month, •despite an unsettled complexion to the weather, with above average
temperatures. Although soils were generally wet by month-end throughout western and northern Briiain, large
soil moisture deficits continued to delay the seasonal recovery in river flows and groundwater levels in the
English lowlands. The River Coln, in the Cotswolds, registered its lowest November runoff total in a 28-year
record and river flows were generally depressed in much of central, southern and eastern England.
23rd:  The passage of a deep Atlantic depression brought sustained frontal rainfall across parts of Northern
Ireland. Falls of 154 mm and 125 mm were recorded at Trassey Slievenaman and Bryansford (County Down)
respectively.
December
A cold, sunny month with precipitation totals close to the average in most regions. Early in the month, several
gauging stations in the South-East (mostly with relatively short flow records) recoided their lowest daily mean
flow on record; on the River Thames, daily mean flows were the lowest since 1947. Blizzard conditions in the
second week caused widespread transport disruption. Subsequently, a rapid thaw and associated rainfall
caused a brisk increase in river flows throughout much of Britain but the upturn was sluggish in the eastern
lowlands. At year-end, groundwater levels were extremely depressed in the east.
In January 1989 the Department of the' Environment requested that the Institute of Hydrology and the British
Geological Survey jointly re-activate a national hydrological monitoring programme and provide monthly
reports dealing with rainfall, river flows and groundwater levels. A principal objective of this programme is to
identib the development of drought conditions and to assess regional variations in intensity.
Most of the hydrometric data featured in the monthly reports are furnished by the regional divisions of the
National Rivers Authoriry (NRA) and the River Purification Boards (RPBs). Rainfall, evaporation and soil
moisture information are provided by the Meteorological Office and, from the summer of 1990, reservoir contents
data have been supplied try the Water Services PLCs. Much of the material presented in the following article have
been assembled as part of the ongoing national monitoring programme; the article also draws on data and figures
presented in other sections of the 1990 Yearbook. Some of the data - especially those relating to the extreme range
of  river  flow - may be subject to future review.
Background
For Great Britain as a whole, the decade beginning in
1980 was the wettest on record. Generally, the
temporal distribution of the rainfall was also benefi-
cial from a hydrological point of view - precipitation
totals tending to be considerably higher in the wintcr
when evaporation losses are modest'. Although a
notable spring/summer drought afflicted much of
western and northern Britain in 1984, the concern
for water resources generated by the extreme
drought of 1975/76 was largely dissipated over the
ensuing dozen years. For most of this period, and in
most areas, river flows and groundwater levels were
above, often well above, the seasonal mean and low
flows in particular were significantly greater than
those registered in the early and mid-1970s and the
mid-1960s. However, in pans of eastern and south-
ern Britain an extended period of rainfall deficiency,
beginning as early as the spring of 1988, laid the
foundation for several notable drought episodes. In
some eastern regions these episodes merged into a
remarkably sustained period of rainfall deficiency,
elsewhere the drought conditions were punctuated
by several very wet interludes.
The Winter of 1989/90
For the second successive year the limited autumn
rainfall and exceptionally dry soil conditions com-
bined to greatly delay the recovery of river flows and
groundwater levels in the latter half of 1989. Severe
drought conditions afflicted much of eastern and
southern England at the beginning of December
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1989'; the depressed water-tables throughout most
major aquifers was a matter of particular water
resources concern. Heavy and sustained rainfall
from mid-December 1989 helped to change the
complexion of the drought and the transformation
continucd into 1990'. Several damaging storms in
late January 1990 heralded a remarkably wet
February which concluded the wettest winter
(December-February) on record for Great Britain,
it was also one of the warmest. In all but a few
eastern areas, where the recovery in groundwater
levels needed to be generated from an extremely
low base, rainfall over the ten weeks to the end of
February served to effectively terminate the
drought.' Although abundant rainfall characterised
most regions, winter precipitation was especially
notable in Scotland. The 1989/90 winter rainfall
total for Scotland - approximately 640 mm - was
the highest in the 121-year Scottish rainfall series.
The January-March 1990 accumulation was even
more remarkable. Each of the three individual
monthly rainfall totals ranks among the highest ten
in a series from 1869. Some localities in western
Scotland recorded precipitation on each of the first
89 days of the year': The three-month rainfall total
to the end of March, currently assessed at 791
mm, is easily the highest for  any  three-monthly
accumulation. This extraOrdinarily wet beginning
to the year resulted in a very sharp upturn in
runoff rates and caused persistent floodplain inun-
dation. It also helped to extend an exceptional
series of wet winter half-years (October-March) in
Scotland; eight of the twelve wettest on record
have occurred since 1978.
26 HYDROLOGICAL DATA: 1990
February 1990
With regard to river flows and groundwater levels,
February 1990 has no modern precedent. Most
catchments were saturated as a result of the Decem-
ber/January rainfall and thus very vulnerable to
further precipitation (and, in northern Britain, to
snowmelt). In the event, the February rainfall total
was the highest on record for Great Britain and was
closely comparable with that of October 1967 - the
wettest month in the last 30 years. Over wide areas,
February rainfall totals were three or four times the
long-term average. River flows responded very
briskly. Before the end of the first week, rivers were
in spate throughout the great majority of the United
Kingdom. Floodplain inundation was very wide-
spread and rivers remained at bankfull, or above, for
extended periods. A measure of the transformation
over the winter is provided by the flows in the
River Itchen, a chalk stream in southern England,
which remained at bankfull through February having
recorded its lowest ever naturalised daily flow
(allowing for the immediate effects of groundwater
augmentation) during December 1989. Many gaug-
ing stations recorded new maximum February mean
flows and in a significant minority of catchments
absolute monthly runoff records were established.
Remarkably high runoff totals were registered in
Scotland. Precipitation totals for January 1990
exceeded twice the average in western and central
areas and further rainfall in early February, associ-
ated with a moist, and warm, south-westerly air-
stream, triggered notable flood events throughout
much of the country. From the 4th, the mild
conditions induced a thaw which was especially rapid
on windward slopes - snowmelt made a substantial
contribution to most of the early February flood
events in northern Britain. Subsequently, sustained
rainfall maintained flows at, or above, bankfull for
lengthy periods - over ten weeks in extreme cases.
The widespread flooding, especially in northern
Scotland, resulted in the massive disruption of road
and rail transport, the isolation of villages and farms
and substantial damage in both rural and urban areas
(see cover and Plate 1). Some farmland, particularly
in the Grampian region, was inundated for many
weeks - floodbanks having been extensively
breached. The magnitude of the February flooding
was exemplified on the Tay - the UK's largest river
in terms of discharge. Antecedent precipitation had
been particularly heavy in the western headwaters -
at the Lochy power station 518 mm was recorded
over the 25 days ending on the 4th February. With
the catchment saturated and little unused storage
remaining in lochs and reservoirs, the Tay was in
spate from late-January'. Further rainfall and the
associated thaw in early February produced a peak
flow rate measured at the Ballathie gauging station of
1746 m's ', this despite considerable attenuation of
the flood due to the breaching of upstream flood-
Plate 1 Damage following the February 1990 flooding in
Tayside.
Photo: Tay River Purification Board.
banks. The associated daily mean flow (1647 m's-')
exceeded the highest daily flow held on the Surface
Water Archive; the monthly mean for February
created a new record (as did the 1990 annual runoff
total). The Clyde was one of a number of westward-
draining Scottish rivers which, in February, comfort-
ably exceeded its previous maximum monthly mean
flow. Flooding was extensive in catchments draining
from the Highlands and water levels in Loch Lomond
rose close to 9.5 metres a.OD - exceeding the previous
maximum in a record extending back to 19474.
(Levels continued to rise reaching a peak of 10.075
metres a.OD by the 1 1 th March.)
Whilst peak flows were less notable in southern
Britain, floodplain inundation was common and
rivers remained in spate for lengthy periods. The
contrast with the early winter flow rates was
especially notable in chalk streams in central south-
ern England. The February runoff totals for a
number of rivers in the Wessex region, for instance,
easily surpassed the preceding maximum for any
month and on the River Wylye (at South Newton)
daily mean flows exceeded the previous maximum
for fourteen days. Flows remained close to, but
generally below, critical discharge rates for more
than a fortnight over wide areas. Any additional
rainfall in February, or a temporal redistribution of
that which did fall, would have produced relatively
severe flooding. In the Thames valley significant
flooding was confined to the middle reaches but daily
mean flows at Kingston exceeded 300 m3s-' for 15
successive days in February, the longest sequence
since the major flooding of March 1947. Overbank
flow was also a feature in the Severn basin for
extended periods.
Based on a representative network of 33 catch-
ments, the total freshwater outflow from mainland
Great Britain in February 1990 was the highest - for
any month - in at least 25 years. Figure 9 illustrates
monthly outflows over the period 1965-90. The
primacy of the February runoff reflects both the
exceptional geographical spread of spate conditions
and the very mild weather which generated a rapid,
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Figure 9.  Monthly  outflows from mainland Great Britain
/965-90.
and general, thaw early in the month. Combinations of
heavy rainfall and snowmelt have produced regional
runoff totals considerably in excess of those recorded
in February 1990 - for example in March 1947 runoff
was two or three times greater throughout much of
southern England. However, as with other more
recent such events, the 1947 thaw was not synchro-
nous i hroughout Britain. The snowmelt contribution
in February 1990 partly accounts for the very modest
monthly 'loss' (rainfall - runoff, see Table 4). A
further factor was the especially heavy rainfall over
the last three days of January much of which boosted
estuarine outflows in early February. Runoff in
October 1967, which was marginally wetter than
February 1990, provides an illustration of the moder-
ating influence that relatively dry soils can exert.
TABLE 4 HIGHEST MONTHLV RUNOFF AND
RAINFALL FROM GREAT BRITAIN
The Recovery of Groundwater Levels in
early 1990
'Ehe rapid elimination of most remaining soil mois-
ture deficits in late December 1989 throughout the
great majority of the English lowlands paved the way
for dramatic increases in groundwater levels in
January and February 1990. At the Chilgrove (West
Sussex) observation borehole, which is thought to
have the longest sensibly continuous record (from
1836) in the world, the water-table recovery began in
mid-December when levels in the Chalk had declined
to within a few centimetres of the period-of-record
minimum (recorded in 1976). The ensuing 40 metre
rise, over an eight-week period, has no close parallel -
the rate of recovery appreciably exceeded the notable
rise following the end of the 1976 drought. As a
consequence spring flows broke and winterbournes
began to flow for the first time in some locations since
the spring of 1988. However, spatial variations in
recharge amounts over the 1989/90 winter varied
greatly. In parts of eastern England only a modest rise
in groundwater levels occurred over the December-
February period. At the Fairfields observation bore-
hole in Suffolk, for instance, the 1989/90 recharge
was estimated at less than ten per cent of the long-
term average. Infiltration was also minimal over the
previous winter; as a consequence groundwater levels
entering the spring of 1990 were well below any
previously recorded for the time of year (see Figure
18 - page 168).
The 1990 Drought
The spring of 1990 was, for England and Wales, the
driest since 1893 and the warm, sunny weather
encouraged very high evaporation rates. River flows
remained notably high during March in Scotland but,
in southern Britain, rivers were in steep recession
from late-February and water-tables declined ra-
pidly. This further hydrological transformation
served to underline the particular importance of
spring (March-May) rainfall in relation to water
resources. Most western reservoirs were at capacity
by the end of January. Many of the smaller
impoundments could have been filled again over the
ensuing three weeks and, in Wales especially,
controlled releases were necessary to provide a
measure of flood alleviation storage. The benefit of
abundant runoff early in the year was however,
counteracted by the very early onset of the seasonal
drawdown as demand exceeded replenishment. Thus
by mid-April reservoir contents at Stithians (Corn-
wall), for instance, fell below those registered in
1976 (when capacity was never reached but stocks
were recovering slowly throughout the early spring).
Although in deeper observation boreholes the time
taken for water to percolate down to the water-table
delayed the winter peak somewhat, a similar picture
emerged in relation to groundwater levels which
displayed exceptionally steep recessions from early
March.
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Return period . assessments are based on tables provided by the Meteorological Office•. These assume • start in a specified month; return
periods for a start in any month may be expected to be substantially less. 'Wetreturn periods are underlined.
The Tabony tables reflect rainfall totals over the period 1911-70 only and the return period estimates assume a sensibly stable climate.
t Based on the series derived by the Climatic Research Unit of the University of East Anglia'.
• labony, R C, The Variability of long duration rainfall over Great Britain, Scientific Paper No, 37, Meteorological Office  (HMSO).
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Whilst, in most areas, the summer (June-August)
was not notably dry, by late-September an intense
seven-month drought extended across much of
southern Britain. Large parts of central, southern
and eastern England recorded less than half the
average rainfall over this period (see Figure 10). The
estimated return periods associated with the rainfall
deficiencies exceeded 100 years in most regions of
England (see Table 5). These estimates relate to the
period March to September only, if rainfall accumu-
lations over any seven month period are considered
then the 1990 regional figures may be seen to be
appreciably less rare. Nonetheless, for England and
Wales as a whole, the March to September period
was the driest (for that period) in a general rainfall
series beginning in 1767. Considering any seven-
month sequence there have only been three drier
periods (two in 1976 and one during the 1921
drought) this century. The hydrological impact of
the drought also reflected the very substantial long
term rainfall deficiencies in eastern Britain.
The hot and sunny conditions throughout the
extended summer stimulated increased demand for
water (especially for gardens) and triggered mea-
sures to restrict usage - mostly hose-pipe bans but














Figure 10. March - September rainfall in  1990  as a
percentage of The 1941-70 average.
Source: Meteorological Office.
of southern and eastern England. Whilst in terms of
public perception the drought assumed a high profile
principally in the summer, the hydrological character
of the drought reflected the warm conditions - and
associated high evaporation rates - throughout the
year. MORECS (Meteorological Office Rainfall and
Evaporation Calculation System') data demonstrate
that the record potential evaporation (PE) losses
registered in 1989 were eclipsed over wide areas and
southern Britain experienced a lengthy period with
little or no effective rainfall'. Table 6 ranks MO-
RECS annual PE and Actual Evaporation (AE)
totals for two grid squares (40 km by 40 km) in
southern Britain. The exceptional nature of the
potential evaporation losses in 1989 and 1990 is
immediately evident. Largely, the rankings reflect
the notable warm and sunny conditions which
characterised the two-year period. Annual average
temperatures for 1990 and 1989 rank first and
second respectively in the central England tempera-
ture series which begins in 16598.
The complex interplay of factors affecting eva-
poration losses produced substantial differences in
regional and local annual PE and AE totals. Potential
evaporation totals for 1990 exceeded 650 mm over
TABLE 6 RANKED MORECS ANNUAL PE AND AE













1968 540 517 1979 483 462
1978 543 462 1963 491 488
1981 549 483 1978 492 479
1987 553 518 1987 494 484
1972 555 421 1981 496 465
1963 563 480 1968 498 490
1971 568 483 1971 498 490
1969 569 489 1962 502 480
1977 573 467 1972 504 491
1966 578 543 1966 504 498
1965 579 488 1969 504 484
1979 580 462 1980 509 495
1980 580 508 1965 510 506
1988 581 516 1964 513 486
1962 582 464 1986 515 493
1982 586 513 1973 516 505
1985 587 512 1988 520 517
1983 590 473 1970 520 507
1973 591 512 1985 523 519
1984 606 466 1977 524 509
1986 619 540 1982 527 510
1964 621 445 1961 534 490
1974 621 518 1983 538 495
1967 626 523 1967 539 528
1961 636 452 1974 540 527
1970 638 463 1975 563 505
1975 646 485 1976 565 404
1976 636 317 1990 571 486
1989 689 495 1989 584 478
1990 725 402 1984 586 502
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TABLE 7 CATCHMENT RUNOFF FOR SELECTED PERIODS 1988-90
Rivet/ 'Feb Sep 4/90 1/90 10/89 11/88
Stetson Name 1990 1990 to to to to
Notes (i) Except for the Thames, gauged flow data have been used.
(ii) Values are ranked so that lowest runoff is rank I;
(iii) 94LT means percentage of long tenn average (preceding the featured period).
























Tay at 349 38 42 10 299 8 1172 38 1441 37 2616 37
Ballatlue 318 /38 59 /38 83 /38 158 /38 129 /38 123 /37
South Tyne at 208 28 23 5 107 ,  I 533 18 707 10 1194 4
Haydon Bridge 308 28 44 /27 45 /27 109 /27 94 /27 83 /25
Derwent at 37 17 5 I 48 I 131 2 165 I 340 I
Buttercraxwbe• 93 /29 36 /29 42 /29 54 /29 50 /29 53 /28
..
Dove at 78 25 I I 5 88 2 275 3 378 2 743 3
Manton on Dove 143 /29 45 /28 51 /28 78 /28 75 /28 76 /26
Lud at 21 4 8 4 61 4 115 4 138 3 282 2
Louth 59 /22 70 /23 51 /22 52 /22 51 /22 54 /21
Little Oust at 18 9 4 2 36 4 81 4 103 4 238 2
Abbey Heath 79 /22 53 /23 54 /23 60 /22 58 /22 70 - /21
MIMIa/71 at 15 33 5 4 48 6 88 12 109 10 210 7
Panshanger Park 128 /38 62 /38 76 /38 88 /38 87 /37 86 /36
Thames at 71 106 5 11 50 19 182 53 236 47 398 28
Kingston (natr.) 216 /108 56 /108 63 /108 100 /108 96 /107 83 /106
Coln at 100 27 10 2 III 4 338 15 402 10 646 6
Bibury 189 /27 70 /27 72 /27 107 /27 102 /27 83 /26
•
Cireat Stour at 51 24 6 I 59 2 151 4 193 4 352 I
Horton 152 /26 43 /26 56 /24 70 /24 65 /23 60 /21
lichen at 74 32 20 3 177 5 351 14 423 7 732 2
Ilighbridge+Allbrook 153 /32 76 132 85 ./32 98 /32 91 /32 81 /31
Stour at 156 18 5 I 62 3 331 15 429 II 668 4
Throop Mill 281 /18 42 /18 58 /18 119 /18 108 /17 87 /16
Tone at 170 30 7 2 60 2 356 16 488 15 787 4
Bishops Hull 235 /30 45 /30 47 /30 105 /29 102 /29 85 /28
Severn at 121 68 6 6 51 1 297 31 432 30 736 II
BeWdley 212 /69 27 /70 40 /70 98 /69 96 /69 85 /68
Teme at 109 19 2 1 32 I 252 7 374 8 581 2
Knightsford Bridge 209 /20 24 /21 35 /21 96 /20 100 /20 80 /19
Cynon at • 393 32 20 5 I50 2 944 27 1480 28 2320 14
Abercynon 300 /32 29 /32 46 /32 122 /32 119 /32 98 /30
Dee at 346 2.1 73 6 320 4 1147 11 1772 9 3014 5
New Inn 215 /21 53 /22 60. /21 102 /21 98 /21 88 /20
Lune at 280 28 30 6 174 2 777 18 1083 13 1948 8
Caton 302 /28 34 /28 47 /28 109 /28 96 /26 91 /24
Clyde at 224 27 36 10 204 II 771 27 939 25 1623 22
Daldowie 319 /27 , 62 /27 89 /27 159 /27 124 /27 113 /26








Figure 11. Actual evaporation (for grass) M 1990
millimetres. Data source: MORECS
much of southern Britain (see Figure 3) and for the
first three months of the year AB losses were close
to„ or at, record levels in most regions also. From
April however shortfalls of AE relative to PE became
substantial away from the wetter western and
northern areas of Britain. For the year as a whole, AB;
losses (see Figure 11) were commonly the lowest
since 1976 in the lowlands. By contrast, in much of
western Britain AB totals were often the highest or
close to the highest in the MORECS series. Thus
transpiration losses were a more significant aggravat-
ing influence on the drought's development in the
wetter regions of England and Wales than in the east
where the dryness of the soils was of major
hydrological significance. Figure 12 shows that very
substantial SMDs were maintained well into the
autumn throughout large parts of eastern and
southern Britain; calculated deficits (for grass)
exceeding 70 mm were maintained for over six
months (two to three being more typical). MORECS
deficits for the area around the Humber estuary
exceeded the 70 mm threshold for approximately 12
months during the two years from January 1989; this
is twice the average timespan and is unapproached in
any other two-year period in a series from 1961. In
many areas the late-September 1990 deficits were








71 Figure 12. Soil moisture deficits (for grass) at the end of
September 1990. Data Source: MORECS.
rainfall. Given the dry autumn in the east, one
important effect was to greatly delay the onset of
infiltration (see below).
Autumn 1990 ninoff rates fell below the seasonal
mean — by a considerable margin for rivers with flow
records of less than about 25 years — throughout
almost all regions. It is rare for such notably low flows
to extend across almost all of Great Britain. The
Dorset and Kent Stours were among a significant
number of lowland rivers to establish new September
minimum runoff totals (see Table 7). For the
Thames, the September naturalised mean flow was
the lowest since 1949 and the scale of the recession
through the year was the greatest since 1947. Accu-
mulated runoff totals over the water-year (October —
September) were also amongst the lowest on record in
eastern and southern catchments.
Whilst the annual minima recorded in 1990 were
exceptional in relatively few catchments, the overall
flow range was, in many areas, noteworthy. A few
rivers, including the Ebbw and Rhymney (see Figure
13) in South Wales, recorded new instantaneous peak
and minimum monthly flow rates within the space of
only four months. Such exceptional volatility was rare
but, taking a broad perspective, a general distinction
could be made between rivers in northern and western
Britain — and parts of Northern Ireland also
31
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Figure 13a. 1990 river flows in the Tweed Basin. (the
1990 daily flow hydrograph is shown in blue,
the period of record max. and min, daily
flows in black)
- where 1990 witnessed an upward extension in the
range of recorded flow rates in many catchments,
and the downward extension which typified a
substantial proportion of eastern lowland rivers.
Generally, early autumn flows were exception-
ally low in both impervious catchments and more
permeable catchments, often for the second or third
successive year (see Plate 2). For many eastern
rivers, summer and early autumn flow, patterns
over 1989-90 contrasted sharply with those which
characterised the preceding record. The flow dura-
tion curve for the River Derwent in Yorkshire
(Figure 14) serves to emphasise the peculiar nature
of flow patterns for 1989-90: flows were depressed
throughout the range and the 95 per cent exceedance
flow was less than 75 per cent of that for the
preceding record. As with a significant proportion of
eastern rivers, particularly those supported princi-
pally from groundwater, the low flow range has been
largely redefined since 1988.
The accentuated seasonality implicit in the
hydrographs featured on Figure 13 was even more
exaggerated when the rainfall distribution is consi-
dered for the 12 months ending in September 1990;
more than 60 per cent of the rainfall in some parts of
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Figure 136 1990 river flows in South Wales.
England was attributable to a ten-week period in the
winter. Such a distribution is more readily associated
with, say, northern Portugal and climatic compari-
sons are made more compelling by the very mild
winter of 1989/90 and the notably hot summers
which preceded and followed it. The partitioning of
rainfall between the winter and summer half-years in
1989/90 represents an extreme expression of a
tendency which characterised much of the 1980s
when the modest seasonality displayed by rainfall
over much of the UK, was reinforced (see Figure
15). For England and Wales, the ratio of winter to
summer half-year rainfall throughout much of the
nineteenth century was close to unity. ln the 1980s,
the ratio commonly exceeded 1.3 and for 1989/90
the winter half-year rainfall was more than twice that
of the ensuing summer for the first time in a series
from 1767.
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Plate 2. Low flow in the River Torridge at Torrington. Figure 14. A comparison of flow duration curves for the
River Dement at Butrercrambe.
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Figure 15. The ratio of winter (October - March ) to summer (April - September) half-year rainfall for England and Wales.
Data source: The homogenised England and Wales rainfall series derived by the Climate Research Unit of the Universiol of
East Anglia".
Rainfall in October 1990 generated some in-
crease in river flows in western and northern
Britain. A number of rivers in southern Scotland
were in spate by the end of the first week and peak
flows in parts of the Forth and Tweed basins
exceeded any previously recorded. As in the previ-
ous year however, the very dry lowland soils
greatly limited the hydrological impact of the
Mall= raintA and, in parts of central southern
England and East Anglia, the drought increased in
severity into the early winter. By late November,
many spring-fed streams, and a large number of
ponds, had remained dry for much of the preced-
ing two years - the loss of amenity for extended
periods since early 1988 had been considerable and
was accompanied by a substantial, if temporary,
loss of habitat fbr fish and other aquatic life. The
shrinkage of drainage networks was exacerbated in
some areas - for example in parts of the Chilterns,
the North Downs, Dorset and East Anglia - by the
impact of heavy groundwater abstraction on river
flows. Generally the reduction in runoff, which is
particularly evident in the headwaters, reflects long
term increases in groundwater pumping often ex-
tending over 40 years or more. However, for much
of the post-1976 period, the effects have been
disguised or ameliorated by the preponderance of
relatively wet winters.
Soils remained remarkably dry at the beginning
of winter in 1990 in parts of southern and eastern
England. On the basis of the results from a
percolation model developed by the Thames region
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of the National Rivers Authority, the late-Novem-
ber SMDs rank as the highest in a 70-year series
for parts of the Thames Valley. By early Decem-
ber, flows in the River Thames had fallen to the
lowest for December since 1947 as the Thames
Valley experienced its tenth successive month with
below average rainfall, On a countrywide basis the
outlook was least encouraging in water resources
terms where the 1990 drought overlay a substantial
long term rainfall deficiency - broadly the affected
region embraced much of the South-East and East
Anglia.
Widespread blizzards in the second week of
December heralded a further change in weather
conditions. A series of active depressions on a mild
south-westerly airflow brought substantial rainfall
to all areas and generally produced a transforma-
tion in river flows reminiscent of, but considerably
less dramatic than, that witnessed a year earlier.
The water resources outlook improved consider-
ably by the year end and aquatic habitats began to
take on a more familiar appearance. Nonetheless,
in parts of the lowlands - especially in a zone
extending from Kent to Lincolnshire - the drought
was far from terminated. Groundwater levels in
late December remained amongst the lowest on
record and, with a much truncated period available
for further recharge before accelerating evaporation
rates in the spring signalled the beginning of the
1992 recession, there was every expectation that
depressed groundwater levels and very modest
baseflows in rivers would continue well into 1991.
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The Severity of the Drought
Runoff
The accumulated catchment runoff totals presented
in Table 7 provide a guide to the hydrological
intensity of the drought over a variety of durations.
The periods featured generally coincide with the
ranges of months over which, at least in certain parts
of Great Britain, the 1988-90 drought achieved its
greatest severity. Mean flows for February. and
September 1990 are given to help quantify the scale
of the runoff decline through the year. The quoted
rankings refer to the specified periods only and
provide clear evidence both of the length of the
drought in the English lowlands and the remarkable
spatial variation in runoff rates across Britain. This
is partiCularly true in relation to the longer dura-
tions: accumulated runoff over the 23 months to
September 1990 for gauging stations in eastern and
southern England closely approached or superseded
the previous lowest 23-month totals. In the same
timeframc, outflows from rivers draining the Scottish
Highlands were very abundant, sometimes unprece-
dented.
A more rigorous assessment of drought severity
may be made if the low flow analyses are freed from
the rather arbitrary constraints imposed by consider-
ing fixed sequences of days or months'°. Thus whilst,
for instance, the May to November 1990 mean
naturalised flow for the Thames (at Kingston) was
clearly the lowest, for that specified period, since the
major structured alterations to the gauging station in
1951, three lower 7-month accumulations (albeit
overlapping) were recorded during the 1976
drought. Where hydrometric records provide only a
relatively short historical perspective, the longer
term accumulations in 1989/90 remain very out-
standing. Thc combined 1989 and 1990 runoff totals
on the Yorkshirc Dcrwent and the Lud (Lincoln-
shire), for example, are lower than any previous 24-
month accumulations.
Generally, the length of period over which
depressed flow rates were maintained was more
exceptional than the short period minima registered
in the summer of 1990. Over the latter half of the
year flows throughout much of the lowlands - and
extending north along the eastern 'seaboard - re-
mained close to the seasonal minimum. Table 8
ranks the eight lowest annual n-day flows over a
range of durations for three English gauging stations.
For the Leven (a tributary of the Tees) the 1990 low
flows were significantly less severe than thoSe for
1976 over the shorter durations and, for periods
exceeding about three months, the 1990 n-day
minimum rank second to the sustained drought flows
during 1964. However, over the longer durations
both the 1989 and 1990 minimum flow sequences
rank in the lowest three in a 31-year rccord. Whilst
runoff patterns in nearby catchments suggest that
exceptionally low flows ,would also have occurred in
the Leven in 1959, there is no close precedent for
such notably depressed runoff rates being registered
in successive years. In Scotland, the 1989 and 1990
240-day minimum flows on the River Dee (at
Woodend - not featured in Table 8) were each
appreciably lower than any registered since the
drought of 1976. 'Over the intervening period,
summer flow rates generally remained healthy pro-
viding a pointed contrast in eastern Scotland with the
early 1970s; the 240-day minima for each of the filve
years beginning with 1971 was below the corre-
sponding flow for 1990.
In terms of flow characteristics the Hampshire
lichen, which has a stable regime, is very different
from the responsive Leven but the low rankings in
Table 8 for the 1989 and 1990 droughts are broadly
similar. Augmentation of low flows (using
groundwater) for significant periods in 1989-90
implies that the River Itchen data need to be treated
with caution. Nonetheless, the .presence of 1988 as
well as1989 and 1990 in the lowest six 240-day
minima for the Highbridge/Allbrook gauging station
testifies to a drought of considerable severity and
remarkable duration.
TABLE 8 RANKED ANNUAL MINIMUM N-DAY FLOWS
Duratsoco
- mutilated
•Changes . to the antaagement ol the putaig (mantes imply that . there ts not full
eouivtkace betwern the pre and pou-1980 flow data The leatured mutiny are,
however, Iamb unaffected
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The River Wissey drains a predominantly agri-
cultural catchment developed on the Chalk (covered
in some areas by Boulder Clay) of East Anglia. Spray
irrigation has increased appreciably in recent years
but overall the net impact of abstrations and
discharges on the flow regime is relatively minor.The
catchment lies in a zone - extending broadly from
Lincolnshire to Kent - where the 1990 drought
achieved its greatest severity. Although the absolute
daily minimum (recorded in 1976) on the Wissey
was not superseded during the recent drought, the
1990 minima are outstanding over durations in
excess of about a month. Excluding 1976, the n-day
minima for 1990 were little over half the correspond-
ing pre-I989 minima. This, together with the
unprecedented runoff deficiencies recorded through-
out 1990 - December was the 29th successive month
with below average mean flows - points to a drought .
of a very exceptional magnitude.
Groundwater levels
A general co-incidence may be identified between
the regions with the largest long term (more than two
years) rainfall deficiencies in late 1990 and the
outcrop areas of the major aquifers - the Chalk
especially. It is to be expected therefore that in
groundwater terms the 1989-90 drought would be
particularly severe. The low aquifer storages which
characterised large areas in the latter half of 1990
reflect both the sustained recession in levels from the
early spring and the very limited recharge in eastern
areas since early 1988 when water-tables stood well
above average throughout most major aquifers.
Recharge during the 1988/89 winter half-year was
the lowest since 1975/76 over large areas and
foreshadowed a further lengthy period of limited
rainfall and high evaporative losses which provided
little opportunity for levels to be restored to their
normal range. In some regions groundwater abstrac-
tion was an exacerbating factor. Many boreholes
recorded levels close to, or below, the seasonal
minimum in the autumn and early winter of both
1989 and 1990; the hydrographs presented on Figure
18 testify also to the exceptional range of level
variation over the 1988-90 period.
Table 9 ranks annual minimum levels for two of
the longest borehole records on the national
groundwater level archive maintained by the British
Geological Survey; both boreholes monitor levels in
the Chalk and Upper Greensand aquifer, one in
Sussex (at Compton) the other towards the northern
limit of the Chalk outcrop in the Yorkshire Wolds
(Dalton Holme). At Compton, most of the note-
worthy twentieth century droughts over southern
Britain feature in the twenty ranked minima. The
early to mid-1970s figure prominently: a sustained
rainfall deficiency in the initial years of the decade
(whcn winter recharge was limited) resulted in a
succession of low annual minima. Subsequently,
levels recovered only to plunge once more during the
very intense drought of 1975/76 when winter
recharge was- minimal. The recent annual minima
failed to eclipse that of 1976 but there are no lower
December minimum in the 96-year Compton record
than those registered in 1989 and 1990, although
they closely equate to that registered in 1973. The
annual minimum levels for 1989 and 1990, both also
recorded in December, at the nearby Chilgrove well
were even more outstanding. Only in 1973, in a
record from 1836, has an equivalent winter mini-
mum to those of 1989 and 1990 been recorded.
In Humberside the drought achieved an even
greater intensity. At Dalton Holme groundwater
levels have been measured continuously since 1889
and appear to have been little affected by pumping in
the vicinity. This important record affords a means
of comparing periods of severe groundwater deple-
tion in the Chalk of eastern Yorkshire and Humber-
side. Considering the full 101-year record, the
annual fluctuations indicate that recharge over the
1988/89 winter ranks eighth lowest and that for
1989/90 fourteenth. However, when the combined
recharge estimates for successive winters are exam-
ined, that for 1988-90 ranks third lowest behind
1912-14 and 1947-49. In the latter two drought
episodes, the water-table stood at an historically high
level prior to the onset of the sustained recessions.
This factor largely explains why groundwater levels
in the earlier droughts failed to fall to the very
depressed levels recorded in 1990.
TABLE  9 RANKED ANNUAL MINIMUM
GROUNDWATER LEVELS  IN THE CHALK
AND UPPER GREENSAND
•he location of the two borehole, are shown on page 165.
Table 9 confirms that the annual minima for
1988, 1989 and 1990 at Dalton Holme rank third,
second and first in the entire series. Whilst, a
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monthly monitoring cycle may, on occasions, not
capture the full range of groundwater variation, it is
clear that the 1988-90 groundwater drought in the
southern Wolds (and over a larger area extending
south into East Anglia) is without parallel in the
twentieth century. Evidence from monitoring bore-
holes in other Yorkshire boreholes suggest that the
1990 depletion appears, for Yorkshire as a whole, to
be easily the most severe on record - most observa-
tion borehole records date from the late-1960s and
early-1970s.
To the south, assessments of drought severity in
1990 are hampered by the dearth of long continuous
borehole records (unaffected by pumping) and, more
significantly, the fact that no real termination to the
drought could be recognised at year end. In many
eastern areas, further limited recharge over the
1990/91 winter is indicative of even lower
groundwater levels in prospect. It is clear that the
full magnitude of the groundwater drought in the
English lowlands will not become evident until late-
1991 at least. Nonetheless, by December 1990
levels throughout large pans of East Anglia, and
TABLE 10 THE 1990 DROUGHT - GROUNDWATER LEVELS IN DECEMBER














extending into neighbouring regions, had declined
to close to, or below, the minimum on record. In
many areas the modest subsequent recharge re-
sulted in the 1991 recessions beginning at a similar
level to those of the spring of 1973 - previously
the most severe period of groundwater depletion in
the recent past throughout much of eastern
England. Although the groundwater drought gener-
ally decreased in severity away from the English
lowlands, late-autumn/early-winter levels in 1990
throughout most of the principal aquifers had
generally declined below any registered over the
previous decade at least (see Table 10)..
Considering lowland England as a whole, late
autumn/early winter levels similar to those of 1989
and 1990 were recorded over wide areas in the 1976,
1973, 1964 and 1959 droughts. In central southern
England levels generally remained depressed for
substantially longer over the 1975/76 drought. At
Rockley (near Swindon), for inXtance, the borehole
remained dry throughout 1976 whereas in 1990 it
was dry for less than three months. To the east,
however, an obvious reversal in the relative severity
Av Dec December No of yn







Dalton Holme C.  &  U.G. SE965453 1889 15.74 31 10.98 10.73(Humberside)
Washpit F31111 TF814196 1950 43.48 41.31 41.24(Norfolk)
The Holt •L169197 1964 86.89 06 85.81 83.90(Ilertfordshire)
Little Bucket TR123469 1971 64.05 57.63 56.77(Kent)
Cornpton House S1I775149 1894 39.65 27.96 2744(West Suisex)
Ashton Farm SY662881 1977 66.88 63.20 67.62(Dorset)
New Red Lion TF089303 1964 12.70 5.49 3.29(Lincolnshire)
Ampney Crucis M.J. SP060019 1958 101.97.. 97.38 97.86
(Gloucestershire)
Bussels SX953987 1972 23.74.. 23.46 22.90(Devon)
Alstonfield CB. SK129555 1974 192.33 18 186.64 174.22
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of the droughts may be detected as the meagre
recharge over the winters of both 1988/89 and
1988/90 produced an exceptionally lengthy period
of groundwater depletion. In a broad zone from the
Chilterns to Lincolnshire groundwater levels in early
. winter 1990 stood below previously recorded min-
ima. In the Midlands, levels in the Permo-Triassic
sandstone aquifer, though less notably depressed,
were generally at their lowest since the 1976 drought.
Taking a longer historical context, it is clear that
groundwater levels were persistently depressed dur-
ing the 1940s and - on more limited evidence - the
1850s was also a decade characterised by low, to very
low, groundwater levels.
Conclusion
1990 was a year of extraordinary spatial and
temporal contrasts in the patterns of rainfall, river
flow and aquifier recharge across most of the United
Kingdom. Over the thirty or so years for which
reasonably comprehensive surface water and
groundwater monitoring networks have been in
place, there is no close precedent to the extension of
the range of recorded variation in rates of runoff and
recharge in a single year. Whilst late winter runoff
rates were exceptionally high in the wetter regions of
Britain, sustained drought conditions impacted most
heavily on those areas where the margin between
water supply and demand is already relatively
narrow. The inordinate recent seasonal contrasts in
precipitation has highlighted the importance of its
distribution in time as well as the overall amount, in
causing hydrological stress. High evaporation rates
and limited groundwater recharge - extending over a
three-year period - served to emphasise the fragility
of water resources in much of eastern England in the
face of long term rainfall deficiencies. Ecological and
amenity problems were exacerbated in certain,
mostly lowland, areas where the impact of an
evolving pattern of water use on natural flows has
made headwaters especially vulnerable to drought
conditions.
The exceptionally warm weather, parched soils,
enhanced seasonality in rates of runoff and recharge
and the threat posed to water resources in some
areas, stimulated considerable public and scientific
debate. Scientific and media interest was fuelled in
particular by an apparent similarity between the
conditions experienced in 1990 and an emerging
consensus regarding the possible impact of climate
change on hydrological systems and water resources.
Given the capricious naturc of the British climate,
any attempt to draw general conclusions on the basis
of a single remarkable year would clearly not be
warranted. Nonetheless, the impact on natural sys-
tems, and on the community, of the weather patterns
experienced over 1989-90 may provide important
insights regarding our vulnerability to climate
change.
On the evidence of historical data, the conditions
experienced in 1989-90 may be expected only rarely.
If as a consequence of climate change, such condi-
tions recur with a significantly greater frequency in
the future, the implications for the water industry
and for the environment will be considerable. As
research continues on a broad front to better assess
the likely impact of global warming on rainfall
patterns at the national scale, a continuing commit-
ment to careful hydrometric monitoring will be
essential to identify and quantify the effects on river
flow and groundwater recharge throughout the UK.
With relatively few rivers or aquifiers, especially in
the lowlands, unaffected by man's activities the
detection, unambiguously, of any climate-induced
trends remains a considerable scientific challenge
and underlines the importance of lengthy, quality
controlled, records of rainfall, river flow and
groundwater levels.
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Computation and Accuracy of Gauged
Flows
Gauged flows are generally calculated by the con-
version of the record of stage, or water level, using
a stage-discharge relation, often referred to as the
rating or calibration. Stage is measured and re-
corded against time by instruments usually actu-
ated by a float in a stilling well. The instrument
records the level either digitally, on a solid state
logger, less commonly on punched tape, or contin-
uously by pen and chart. At well over half the
gauging stations in the United Kingdom provision
is made for the routine transmission of river levels
directly to the processing centre, by telephone line
or, less generally, by radio; on occasions satellites
have been used to receive and re-transmit the radio
signal. The rapid growth in the use of the public
telephone network for the transmission of river
level and flow data is enabling hydrometric data
acquisition to proceed on a near real-time basis in
most areas. Typically, levels are recorded at 15-
minute intervals and stored on-site for overnight
transmission to allow the initial processing to be
completed on the following day. Normally, both
digital and analogue recording devices are deployed
at gauging stations to provide a• measure of secu-
rity against loss of record caused by instrument
malfunction.
The stage-discharge relation is obtained either by
installing a gauging structure, usually a weir or flume
with known hydraulic characteristics, or by measur-
ing the stream velocity and cross-sectional area at
points throughout the range of flow at a site
characterised by its ability to maintain the relation-
ship.
The accuracy of the processed gauged flows
therefore depends upon several factors:
i. accuracy and reliability in measuring and re-
cording water levels,
ii. accuracy and reliability of the derived stage-
discharge relation, and
concurrency of revised ratings and the stage
record with respect to changes in the station
control.
Flow data from ultrasonic gauging stations are
computed on-site where the times are measured for
acoustic pulses to traverse a river section along an
oblique path in both directions. The mean river
velocity is related to the difference in the two timings
and the fiow is then assessed using the river's cross-
sectional area. Accurate computed flows can be
expected for stable river sections and within a range in
stage that permits good estimates of mean channel
velocity to be derived from a velocity traverse set at a
series of fixed depths.
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Flow data from electromagnetic gauging stations
may also be computed on-site. The technique
requires the measurement of the electromotive force
(eml) induced in flowing water as it cuts a vertical
magnetic field generated by means of a large coil
buried beneath the river bed, or constructed above it.
This emf is sensed by electrodes at each side of the
river and is directly proportional to the average
velocity in the cross-section.
British and International Standards are followed
as far as possible in the design, installation and
operation of gauging stations. Most of these Stan-
dards include a section devoted to accuracy, which
results in recommendations for reducing uncertain-
ties in discharge measurements and for estimating
the extent of the uncertainties which do arise.
The Surface Water Archive exists to provide not
only a central database and retrieval service but also an
extra level of hydrological validation. To further this
aim, project staff at the Institute of Hydrology liaise
with their counterparts in the water industry on a
regional basis and,by visiting gauging stations and data
processing centres, endeavour to maintain the neces-
sary knowledge of local conditions and problems.
Scope of the Flow Data Tabulations
River flow data are presented in two parts. In the
first, daily mean gauged flows are tabulated for 49
gauging stations; daily naturalised flows (see page
95) are also tabulated for the River Thames at
Kingston. Monthly flow data for a further 160
gauging stations are given in the second part. The
featured gauging stations have been selected to give a
broad geographical coverage and to typify a wide
range of catchment types found throughout the
United Kingdom. A map (Figure 16) is provided on
page 44 to assist in locating the gauging stations
featured in this section.
For each gauging station, basic reference infor-
mation is given together with comparative average
and extreme river flow and rainfall figures based
upon the archived record.
Explanatory notes precede the two sets of tables
and are provided to assist in the 'interpretation of
particular items. The notes relating to the daily flow
tables are given overleaf; those relating to the
monthly data are given on page 96.
Pan (i) - the daily mean flow
tabulations
Station Number
The gauging station number is a unique six-digit
reference number which serves as the primary
40
identifier of the station record on the Surface Water
Archive. The first digit is a regional identifier being 0
for mainland Britain, 1 for the islands around Britain
and 2 for Ireland. This is followed by the hydrome-
tric area number given in the second and third digits.
Hydrometric areas are either integral river catch-
ments having one or more outlets to the sea or tidal
estuary or, for convenience, they may include several
contiguous river catchments having topographical
similarity with separate tidal outlets. In Britain they
are numbered from I to 97 in clockwise order around
the coastline commencing in north-east Scotland:
Ireland has a unified numbering system from 1 to 40,
commencing with the River Foyle catchment and
circulating clockwise; not all Irish hydrometric areas,
however, have an outlet directly on the coast.
The numbers and boundaries of the United
Kingdom hydrometric areas are shown in the frontis-
piece.
The fourth, fifth and sixth digits comprise the
number, usually allocated chronologically, of the
gauging station within the hydrometric area.
Where the leading digit, or digits, are zero they
may be omitted giving rise to apparent four or five-
digit reference numbers.
Measuring Authority
An abbreviation referencing the organisation respon-
sible for the provision of river flow data to the
Surface Water Archive. A list of measuring authority
codes together with the corresponding names and
addresses for organisations currently contributing
data to the Surface Water Archive appears on pages
190 to 191.
Grid Reference
The initial two-letter and two-figure codes each
designate the relevant 100 kilometre National Grid
square or Irish Grid square; the standard six-figure
map reference follows.
Note: Irish Grid references - which are italicised -
have only one prefix letter but it is common practice
to precede it with the letter I to make the identifica-
tion clear.
Catchment Area
The surface catchment area, in the horizontal plane,
draining to the gauging station in square kilometres.
There are a few gauging stations where, because of
geological considerations, or as a result of water
transfers - for instance, the uSe of catchwaters to
increase reservoir yields - the actual contributing
area may differ appreciably from that defined by the
topographical boundary. In consequence, the river
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flows whether augmented or diminished, may cause
the runoff (as a depth in millimetres) yalues to
appear anomalous.
First Year
The year in which the station started producing daily
mean flow data, usually the first year for which data
are held on the Surface Water Archive. Earlier data,
often of a sporadic nature or of poorer quality, may
occasionally be available from the measuring author-
ities or other sources.
Level of Station
The level of the station is, generally, the level of the
gauge zero in metres above Ordnance Datum, or
above Malin Head Datum for stations in Northern
Ireland. Although gauge zero is usually closely
related to zero discharge, it is the practice in some
areas for an arbitrary height, typically one metre, to
be added to the level of the lowest crest of a
measuring structure to avoid the possibility of false
recording of negative values by some digital recor-
ders.
Maximum Altitude
The level to the nearest metre of the highest point in
the catchment.
Table of daily . mean gauged (or naturalised)
discharges' •
The mean flow in cubic metres per second (abbrevi-
ated to m3s-1 and sometimes also referred to as
'cumecs') in a water-day, normally 09.00 to 09.00.
The naturalised discharge is the gauged discharge
adjusted to take account of net abstraCtions and
discharges upstream of the gauging station.
Peak Flow:  The highest flow in cubic metres per
second for each month. The day of peak generally
refers to the water-day but the calendar day is also
used, particularly in Scotland. Normally the peak
flow corresponds to the highest fifteen-minute flow
where water levels are recorded digitally, or the
highest instantaneous flow associated with maximum
stage where analogue recorders are used.
Runoff:  The notional depth of water in millimetres
over the catchment equivalent to the mean flow for
the month as measured at the gauging station. It is
computed using the relationship:
Runoff in mm
Avera e Flow in Cumecs x 86.4 x n
Catchment Area (km')
where n is the number of days in the month. The
runoff total is rounded to the nearest millimetre.
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Rainfall:  The rainfall over the catchment in milli-
metres for each month. Each areal rainfall totaljs
derived from a one kilometre square grid of rainfall
values generated from all daily and monthly rainfall
data available from the Meteorological Officet.
Validation procedures allow for the rejection of
obviously erroneous raingauge observations prior to
the gridding exercise. A computer program then
calculates catchment rainfall by averaging the values
at the grid points lying within the digitised catch-
ment boundary.
Statistics of monthly data for previous record
Only complete monthly records are used in the
derivation of the average, low and high values of
river flow, runoff and rainfall. The rainfall and
runoff statistics are normally directly comparable
but full equivalence will not obtain where the pattern
of missing data differs between the archived rainfall
and runoff data sets.
Where applicable, a guide to the amount of
missing data is given following the section heading.
Some slight variations from the statistics held by the
measuring authorities may occur; these may be due
to the different methods of computation or the need
for uniformity in presentation.
Summary statistics
Current year flow statistics are tabulated alongside
the corresponding values for the previous record.
Where appropriate, the current year figures are
expressed as a percentage* of the preceding average.
Mean Flow:  The average of all available daily mean
flows during the term indicated.
Lowest Daily Mean: The value and date of
occurrence of the lowest mean flow in cubic metres
per second in a water-day during the term indicated.
In a record in which the value recurs, the date is that
of the last occasion.
River flow measurement tends to become more
imprccise at very low discharges. Very low velocities,
heavy weed growth and the insensitivity of stage-
discharge relations combine with the difficulty of
accurately measuring limited water depths to reduce
the accuracy of computed flows. The reliability of
both the lowest daily mean flow and the 95 per cent
exceedance flows (see below) as representative
measures of low flow must, therefore, be considered
carefully and the values used with caution in view of
the increasing proportional variability between the
natural flow and the artificial influences, such as
abstractions, discharges and storage changes as the
river flow diminishes.
t For the III research catchments, the monthly totals are subsequently
updated using areal figures derived from a dense local ramgauge network.
As a consequence of kap years the nmoff and mean flow percentage may
not be Identical.
Peak: The peak flow in cubic metres per second
during the term, indicated. The date of occurrence,
normally the water-day, is also indicated. Generally,
the peak flows are derived from the 'record of
monthly instantaneous maximum flows stored on the
Surface Water Archive. As a result of particular flow
measurement difficulties idthe flood range, this peak
flow series is often incomplete. Reference to Volume
IV of the Flood Studies Report' should be made to
check for historical flood events which may exceed
the peak falling within the gauged flow record.
10% exceedance:  The flow in cubic metres per
second which was equalled or exceeded for 10 per cent
of the specified term - a high flow parameter which,
when compared with the mean may give a measure of
the variability, or 'flashiness', of the flow regime. The
10 per cent exceedance value is computed using daily
flow data only for those years with ten days, or less,
missing on the Surface Water Archive.
50% exceedancet The flow in cubic metres per
second which was equalled or exceeded for 50 per
cent of the specified term - the median value. The
same conditions .for completeness of the annual
records apply as for the 10 per cent exceedance flow.
95% exceedance:  The flow in cubic metres per
second which was equalled or exceeded for 95 per
cent of the specified term - a significant low flow
parameter relevant in the assessment of river water
quality consent conditions. The same conditions for
completeness of the annual records apply as for the
10 per cent exceedance flow.
Factors affecting flow regime
An indication of the various types of abstractions
from, and discharges to, the river operating within
the catchment which alter the natural flow is given
by a standard set of abbreviated descriptions. In Part
(ii) - the monthly flow data - each description is
shortened to a code letter. An explanation of the
abbreviated descriptions and the code letters is given
overleaf. With the exception of the induced loss in
surface flow resulting from underlying groundwater
abstraction, these codes and descriptions refer to
quantifiable variations and do not include the
progressive, and difficult to measure, modifications
in the regime related to land-use changes.
Except for a small set of gauging stations for .
which the net variation, i.e. the sum of abstractions
and discharges, is assessed in order to derive the
'naturalised' flow from the gauged flow, the record of
individual abstractions, discharges and changes in
storage as indicated in the code above is not held
centrally.
• Flozd studies Report 1975. Natural Envtronment Research Council (5
vols.).
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CODE EXPLANATION
•
Natural, i.e., there are no abstractions and
discharges, or the variation due to them is so
limited that the gauged flow is within 10 per
cent of the natural flow at, or in excess of, the
95  per cent exceedance flow.
Storage or impounding reservoir. Natural
river flows will be affected by water stored in
a reservoir situated in, and supplied from, the
catchment above the gauging station.
Regulated river. Under certain flow condi-
tions the river will be augmented from
surface water and/or groundwater storage
upstream of the gauging station.
Public water supplies. Natural river flows are
reduced by the quantity abstracted from a
reservoir or by a river intake if the water is
conveyed outside the gauging station's catch-
ment area.
Groundwater abstraction. Natural river flow
may be reduced or augmented by
groundwater abstraction or recharge. This
category includes catchments where mine-
water discharges influence the flow regime.
Effluent retUrn. Outflows from sewage treat-
ment works will augment the river flow if the
effluents originate from outside the catch-
ment.
Industrial and agricultural abstractions. Di-
rect industrial and agricultural abstractions
from surface water and from groundwater
may reduce the natural river flow.
Hydro-electric power. The river flow is
regulated to suit the need for power genera-
tion.
Station and catchment description
A short commentary providing a guide to the
characteristics of the station, its flow record and the
catchment it commands; refer to page  193  for an
explanatory listing of the abbreviations and acro-
nyms used. The principal objectives of this summary
information are to assist data users in the selection of
gauging station records appropriate to their needs
and to assist in the interpretation of flow variability
at individual gauging stations particularly where the
natural flow pattern is significantly disturbed by
artificial influences.
A comprehensive set of gauging station and
catchment descriptions is provided in the 'Hydro-
ABBREVIATED DESCRIPTION
Natural within 10 per cent at the  95  per cent
exceedance flow.
Reservoirs in catchment.
Augmentation from surface water
and/or groundwater.
Abstraction for public water supply.
Flows influenced by groundwater abstraction
and/or recharge.
Augmentation from effluent returns.
Flow reduced by industrial and/or
agricultural abstraction.
Regulation for HEP.
metric Register and Statistics  1981-5' (see page
192). Further details of the net impact of abstrac-
tions and discharges on river flow patterns are given
in: Gustard, A., Bullock, A. and Dixon, J.M. 1992..
Estimating Low River Flows in the United King-
dom. Institute of Hydrology (in press).
Comment
A summary of any important factors influencing the
accuracy of the current year's flow data specifically;
for instance, the reconstruction of a gauging station
or the use of extrapolated stage-discharge relations
during periods of very low or very high flows.
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STATIONS FOR WHICH DAILY OR MONTHLY DATA ARE GIVEN IN
THE RIVER FLOW SECTION








03003 OYKEL AT EASTER TURNAIG 46 28080 TAME AT LEA MARSTON LAKES 107
4001 CONON AT MOE BRIDGE 97 28082 SOAR AT LITTLETHORPE 108
7002 FINDHORN AT FORRES 97 1)28085 DERWENT AT ST MARY'S BRIDGE 60
D 8036 SPEY AT BOAT 0 BRIG 47 29003 LUD AT LOUTH 108
8007 SPEY AT INVERTRUIM 97 D 30001 WITHAM AT CLAYPOLE MILL 61
9001 DEVERON AT AVOCIIIE 97 300134 PARTNEY LYMN AT PARTNEY MILL 108
10002 UGIE AT INVERUGIE 98 31002 GLEN AT KATES BRIDGE (TOTAL) 108
11001 DON AT PARKHILL 98 31007 WELLAND AT BARROWDEN 109
012001 DEE AT WOODEND 48 32003 HARPERS BROOK AT OLI) MILL
13007 NORTH ESK AT LOGIE MILL 98 BRIDGE 109
13008 SOUTH ESK AT BRECHIN 98 D 32001 ISE BROOK AT HARROWDEN OLD
14001 EDEN AT KEMBACK 99 MILL 62
D 15006 TAY AT BALLATHIE 49 D 33002 BEDFORD OUSE AT BEDFORD. 63
15011 LYON AT COMRIE BRIDGE 99 33012 KYM AT MEAGRE FARM 109
16003 99 31013 SAPISTON AT RECTORY BRIDGE 109RUCHILL WATER AT CULTYBRAGGAN
16004 EARN AT FORTEVIOT BRIDGE 33024 CAM AT DERNFORD 110
17001 CARRON AT HEADSWOOD 100 33032 HEACHAM AT HEACHAM 110
17002 LEVEN AT LEVEN 100 34003 BURE AT INGWORTH 110
18003 TEITH AT BRIDGE OF TEITH 100 34004 WENSUM AT COSTESSEY MILL 110
18005 ALLAN WATER AT BRIDGE OF ALLAN 100 D 34006 WAVENEY AT NEEDHAM MII.L 61
D19001 ALMOND AT CRAIGIEHALL so 35008 GIPPING AT STOWMARKET 111
20001 TYNE AT FAST LINTON 101 D36006 STOUR AT /ANGHAM 65
21006 TWEED AT BOLESIDE 101 37001 RODING AT REDBRIDGE 111
D 21009 TWEED AT NORIIAM 51 37005 COLNE AT LEXDEN I 11
21012 TEVIOT AT IIAWICK 101 37010 BLACKWATER AT APPLEFORD BRIDGE Ill
21018 LYNE WATER AT LYNE STATION 101 38001 LEF. AT FEILDES WEIR 112
21022 D38033 MIMRAM AT PANSHANGER PARK 66WHITEADDER WATER AT IIIXTON
CASTLE 102 38018 UPPER LEE AT WATER HALL 112
D 22001 COQUET AT MORWICK 52 38021 TURKEY BROOK AT ALBANY PARK 112
22006 BLYTH AT HARTFORD BRIDGE 102 D 39001 THAMES AT KINGSTON 67
23001 TYNE AT BYWELL 102 39002 THAMES AT DAYS WEIR 112
D23036 SOUTH TYNE AT FEATHERSTONE 53 39005 BEVERLEY BROOK AT WIMBLEDON
24004 BEDBURN BECK AT BEDBURN 102 COMMON 113
24009 WEAR AT CHESTER LE STREET 103 1)39007 BLACKWATER AT SWALLOWFIELD 68
25001 TEES AT BROKEN SCAR 103 39014 VER AT HANSTEADS 113
D 25006 GRETA AT RUTHERFORD BRIDGE 54 39016 KENNET AT THEALE 113
25019 LEVEN AT EASBY 103 39019 LAMBOURN AT SHAW 113
25020 SKERNE AT PRESTON LE SKERNE 103 D 39020 COLN AT BIBURY 69
26033 FOSTON BECK AT FOSTON MILL 104 39021 CHERWELL AT ENSLOW MILL 114
26005 GYPSEY RACE AT BOYNTON 104 39023 WYE AT HEDSOR 114
D 27002 WHARFE AT FLINT MILL WEIR 55 39029 TILLINGBOURNE AT SHALFORD 114
27007 URE AT WESTWICK LOCK 104 39049 SILK STREAM AT COLINDEEP LANE 114
27025 ROTHER AT WOODHOUSE MILL 104 39069 MOLE AT KINNERSLEY MANOR 115
27030 DEARNE AT ADWICK 105 D 40003 MEDWAY AT TESTON 70
D 27035 AIRE AT KILDWICK BRIDGE 56 44 RIMIER AT UDIAM 115
D 27041 DERWENT AT BUTTERCRAMBF. 57 40009 TEISE AT STONE BRIDGE 115
27042 DOVE AT KIRKBY MILLS l(15 40011 GREAT STOUR AT HORTON 115
27043 WHARFE AT ADDINGHAM 105 40012 DARENT AT HAWLEY 116
D 27053 NIDD AT olosTwrrit 58 41001 NUNNINGHAM STREAM AT TILLEY
27059 LAVER AT RIPON 105 BRIDGE 116
27071 SWALE AT CRAKEHILL 106 41005 OUSE AT GOLD BRIDGE 116
028009 TRENT AT COLWICK 59 41006 UCK AT ISFIELD 116
28018 DOVE AT MARSTON ON DOVE 106 041016 CUCKMERE AT COWBEECH 71
28024 WREAKE AT SYSTON MILL 106 41019 ARUN AT ALFOLDEAN 117
28026 ANKER AT POLESWORTH 106 41027 RUINER AT PRINCES MARSH 117
28031 MANIFOLD AT ILAM 107 42003 LYMINGTON AT BROCKENHURST PARK 117
211039 REA AT CALTHORPE PARK 107
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• Gauging Station for which
daily data are given
• Gauging Station for which
monthly data are given
The full gauging union reference number
comprises the hydromemcarea number
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RIVER FLOW DATA 45
A Tr indicates that the featured static° is in the.daily flow section.








42004 TEST AT BROADLANDS 117 60002 COTHI AT FELIN MYNACHDY 127
I. •
42006 MEON AT MISLINGFORD 118 60003 TAF AT CLOG-T-FRAN 127
42008 CHERITON STREAM AT SEWARDS 60010 TYWI AT NANTGAREDIG 127
BRIDGE 118 D 62001 TEIFI AT GLAN TEIFI 114
D 42010 ITCHEN AT HIGHBRIDGE AND 63001 YSTWYTH AT PONT LLOLWYN 128
ALLBROOK 72 64001 DYF1 AT DYFI BRIDGE
D 43005 AVON AT AMESBURY 73 64002 DYSYNNI AT PONT-T-GARTH 128
43006 NADDER AT WILTON PARK 118 D 65001 GLASLYN AT BEDDGELERT 85
43007 STOUR AT THROOP MILL 118 65005 ERCH AT PENCAENEWYDD 128
44002 PIDDLE AT IIAGGS MILL 119 66006 ELWY AT PONT-Y-GWYDDEL 129
44006 SYDLING WATER AT SYDLING 67008 ALYN AT PONT-Y-CAPEL 129
S1 NICHOLAS 119 D 67015 DEE AT MANLEY HALL as
D45001 EXE AT THORVERTON 74 D68001 WEAVER AT ASHBROOK 87
45003 CULM AT WOODMILL 119 69032 IRWELL AT ADELPHI WEIR 129
45004  AXE  AT WHITFORD 119 69007. MERSEY AT ASHTON WEIR 129
46003 DART AT AUSTINS BRIDGE 120 69015 ETHEROW AT COMPS1 ALL 130
D 47001 TAMAR AT GUNNISLAKE 75 71001 RIBBLE AT SAMLESBURY 130
47007 YEALM AT PUSLINCH 120 71004 CALDER AT WHALLEY WEIR 130
47008 THRUSHEL AT TINHAY 120 72002 WYRE AT ST MICHAELS 130
48004 WARLEGGAN AT TRENGOFFE 120 D 72004 LUNE AT CATON as
48005 KENWYN AT TRURO 121 73005 KENT AT SEDGWICK 131
48011 FOWEY AT RESTORMEL Ill D 73010 LEVEN AT NEWBY BRIDGE 89
49001 CAMEL AT DENBY 121 74005 ElIEN AT BRAYSTONES 131
49002 HAYLE AT ST ERTH 121 75002  DERWENT  AT CAMERTON 131
D50001 TAW AT UMBERLF,IGH 76 76005 EDEN AT TEMPLE SOWERBY 131
50002 TORRIDGE AT TORRINGTON 122 D76007 EDEN AT SHEEPMOUNT 90
D 52005 TONE AT BISHOPS HULL 77 77003 LIDDEL WATER AT
52007 PARRETT AT CHISELBOROUGH 122 ROWANBURNFOOT 132
52010 BRUE AT LOVINGTON 122 78003 ANNAN AT BRYDEKIRK 132
53004 CHEW AT COMPTON DANDO 122 78004 KINNEL WATER AT REDHALL 132
53006 FROME (BRISTOL) AT FRENCHAY 123 D 79006 MTH AT DRUMLANR1G 91
53007 FROME (SOMERSET) AT 80001 URR AT DALBEATTlE 132
TELLISFORD 123 81002 CREE AT NEWTON STEWART 133
D 53018 AVON Al BA1 HFORD 78 81003 LUCE AT AIRYHEMMING 133
D 54001 SEVERN AT BEWDLEY 79 82002 D(X)N AT AUCHENDRANE 133
D 54002 AVON AT EVESHAM 80 83003 AYR AT CATR1NE 133
D 54008 TEASE AT TENIJURY SI D 84005 CLYDE AT BLAIRSTON 92
54012 TERN AT WALCOT 123 84012 WHITE CART WATER AT
54019 AVON AT STARETON 123 HAWKHEAD 134
54020 PERRY AT YEATON 124 84016 LUGG1E WATER AT CONDORRAT 134
54022 SEVERN AT PLYNLIMON FLUME 121 85001 LEVEN AT LINNBRANE 134
54024 WORFE AT BURCOT 124 85003 FALLOCH AT GLEN FALLOCH 134
54034 DOWLES BROOK AT DOWLES 124 90003 NEVIS AT CLAGGAN 1.35
54038 TANAT AT LLANYBLODWF,I. 125 D 93001 CARRON AT NEW KELSO 93
55008 WYE AT CEFN BRWYN 125 94001 EWE AT POOLEWE 135
55013 ARROW AT TITLE? MILL 125 95001 INVER AT LITTLE ASSYNT 135
55014 LUGG AT BYTON 125 96001 HALLADALE AT HALLADALE 135
55018 FROME AT YARKHILL 126 101002 MEDINA AT UPPER SHIDE /36
55023 WYE AT REDBROOK 126 D 201007 BURN DENNET AT BURNDENNET
D 55026 WYE AT DDOL FARM 82 BRIDGE 94
D 56001 USK AT CHAIN BRIDGE 83 201008  DERG  AT CASTLE DERG 136
56013 YSCIR AT PONTARYSCIR 126 203012 BALLINDERRY AT BALLINDERRY
57008 RIIYMNEY AT LLANEDF,RYN 126 BRIDGE 136
58006 MELLTE AT PONTNEDDFECHAN 127 2133028 AGIVEY AT WHITE HILL 136
46 HYDROLOGICAL DATK: 1990
003003 Oykel at Easter Turnalg 1990
Measuring authority. HRPB
First year. 1977
Ond reference 29 INC) 403 001 Catchment area (so km). 330 7
Level stn lro OD). 15.60 Max alt (m OD) 998
Daily mean gauged discharges (cubic metros par second)
DAY JAN FEB MAR APR MAY JUN SA AUG SIP OCT NOV CRC
0.740 10 610 45 530 19 810 4 659
0 805 27 )50 31 510 15 430 21.450
0.759 14 850 29 100 10 560 21 700
0 825 21 410 35 400 6.227 16 600
11.830 11 270 93 410 5 240 8.593
13 3/0 17 030 37 110 4 165 55 810
7.753 10 760 22 110 3.496 16 720
9.167 8 331 23 040 2.972 8.272
5 510 5 266 78 080 2 572 8 185
7 137 4 368 42 240 2.577 7 024
6 069 3 250 22 560 2 838 133.500
13 760 2.898 14 270 3 021 18.620
6 328 2 361 7.436 3 574 9 494
4 659 2.001 5 374 8 649 10 700
19 750 I 767 40.400 12 420 6.945
75 290 1990 14.370 46 650 5.397
50 830 7 235 36 040 41 220 4 506
15.630 100 100 16 820 103 500 3.744
15 660 60 270 8 005 75 630 13 900
17 110 87 550 549.4 80.850 44.920
7 883 96 870 4 286 22.810 18 030
5.733 24 620 3 481 9 659 19.920
4 061 18 200 •2 955 6 976 30 730
3 803 16 730 2.627 11.120 17.610
2 960 9 310 2 381 8 901 26 570
6 996 5 903 2.295 5 520 35.390
6 965 21 790 3054 4 627 13 590
3 865 104.600 83 640 8 124 38.160
2 774 71 860 31 830 8.170 13 030
2 563 12 040 9 318 5812 8 912
4 841 6787 7 007
10 820 24 280 24 550 18.110 20.960
0 740 1.767 2 295 2 572 3.744
75 290 104 600 93 410 103 500 133 500
122 10 274.00 299 00 • 16670 37280
16 18 28 18
11
28 98 62.93 65 75 46 93 56 13
88 190 199 142 170
171 247 244 167 241
Statistics ot monthly data for previous record (Nov 1977 to Dec 1989)






22 590 31 870 41 100 49 380 38 210
1981 1981
89 160 195 201 193
19 57 59 79 67
183 250 333 387 309
142 212 237 242 223
52 86 96 85 82
249 326 401 458 361
Factors affecting flow regime  
• Natural to within 10% al 95 percentile/low
Station and catchment description
40m wide river section Flows fully contained except in exceptional circumstances (e g October 1978) Construction of gabion groynes
immediately downstream, in February 1986, has rendered the low flow rating less stable 100% natural flow regime with httle loch storage
Catchment is typical Highland mix of rough grazing and moorland with some afforestation in the middle reaches
RIVER FLOW DATA 47
008006 Spey at Boat o Brig
Statistics of monthly data for previous record (Oct 1952 to Dec 1989)
1990
Station and catchment description
Lowast station currently operating on the Spey Cableway rated 65m wide section with natural control. (limited stability) extreme floods bypass
station on lo/t bank. 380 sq. km. developed for  hydro-power  with diversions and storage. Mainly granites and Moinian motamorphics Some
Oalradian and a little Old Rod Sandstone Mountain (includes all northern slopes of Cairngorms) moorland. hill grazing and some arable. Forestry.
Measuring authority! NERPB Grid reference. 38 (NJ) 318 518
First year: 1952 Level sin (rn 00). 43.10
Deity mean gauged discharges (cubic metres per sactandr
DAY J.4N FEB .0411 APB MAY JUN JUL At/G SZP
Catchmentmeareax lItscionkmcip' )281631092
OCT M)V (KC
I 27.450 114.000 94.580 62.340 30 940 23.250 189 100 17.810 26 420 56 670 77.550 62 820
2 26.340 112.700 79 920 72.130 41 500 24 320 155.500 17.290 26.580 54.170 162 000 98 700
3 25 460 109.300 101 000 69 500 39 380 23 240 78 140 16 850 25 540 91 470 177.800 95 640
4 25.400 267.900 169.200 61.290 35 970 27 550 55.020 16.780 23.9130 64 040 119 900 71.770
5 25.820 464 300 249.500 70 630 33 930 26.450 74.120 17.850 23.000 53 130 101 500 60 110
8 30.950 606.1300 400 900 81.200 34 040 27 870 67.950 10.980 28.460 263 500 BO 000 55 080
33.470 452.300 398.400 75 710 40.930 197.700 52.670 18.360 79 190 204.100 65 550 63 500
31.920 250 600 363 100 65 650 41.580 81.530 18 640 17 980 51.950 109 900 58 070 55.210
9 33.690 186 800 243 303 60.020 37 370 67 090 57.660 18.600 38 700 81 990 53 360 55 400
10 61.740 178.500 244 800 59 580 48.120 51 710 69 340 19.170 31.850 75.930 50 610 54 180
II 68.950 180.800 252 600 59 080 41 870 42 410 49 090 18 060 28.070 70.320 48 520 I II 500
12 68.060 122 600 246 200 54 000 35 900 36 770 40 320 19 590 25 860 63 730 48 510 116.700
13 53.270 95 040 189.300 49 690 32 440 32.890 35 480 21.290 24.410 55 890 55.910 74 670
14 44.230 79.030 148 703 47 550 19 960 30 040 31.920 20 610 23.080 49.160 56 040 61.500
15 55 560 66.680 179 303 46 030 28 660 27 700 31 890 23 200 22.020 49 130 51 790 57 460
16 91.730 57.880 262.700 45 000 28.270 25.630 33 580 141 500 21 040 64 770 49 570 57.950
17 126.200 67.200 269 400 45 130 21 390 24 190 29 090 90 680 20.520 58 550 53 170 62 480
18 101 COO 92 660 214 600 42 710 28 280 23 540 26 750 57 680 20.340 59 980 94 120 54 810
19 110.600 252.200 191.000 41. 510 25.210 24 070 25 160 45 880 26 620 50 710 85 630 49 430
20 126.300 252.700 154.900 46 210 24 810 23 360 23 880 59.490 35 790 46 620 94 070 61 810
21 158 600 212.700 158 000 43.580 24.520 23 040 23.080 42.810 56 820 47 680 116 500 85 620
22 172.900 212 100 174 000 43 680 24 640 24 150 22 160 34.580 48.250 42.730 77.220 147.100
23 190 000 221 COO 147 600 50 560 24 500 25 390 21.370 29 940 78 320 39 090 61 810 152 400
24 132.900 269.600 161 900 47. 580 25 130 24 480 20 720 27.200 132.200 36 950 81 280 132 600
25 92 650 237.400 149 000 43.910 25 090 23 430 2000 '25 120 79.720 36.830 95 110 102 300
28 87 840 195.500 119 000 44.620 23 690 12.850 19 150 23.900 56.670 37 040 87 870 98.720
27 61.260 157.400 104 800 41 400 23.020 38 860 18 600 23.470 44.930 48.730 71 320 98 600
28 56.420 118 600 89.300 37.720 21 870 55.260 18400 23.230 38 530 253 400 58.700 108 600
29 61.100 72.400 38 270 22 260 36 520 18 150 22.670 37 440 179.100 74.530 113.900
30 141.400 71.780 40.370 23.180 45.370 18.290 24 090 55.700 85.920 80 740 85.250
31 161.000 69 930 12 490 18 190 24 500 65 250 71 420
Average 79.490 200.500 185.200 52 890 30 740 38 690 44 950 31 590 41070 80 530 79 620 83 140
Lowest 25.400 57.880 69 930 37.720 21 870 22 850 18.150 16 780 20 340 36 830 48.510 49 030
Rightist 190 000 606 000 400.900 BI 200 40 120 197.700 189.100 141.500 132 203 263.500 177 600 152 400
Peak now 22850 649 00 42960 85 59 50 73 30890 247 10 212.90 158 20 534 40 226 80 188 40
Oay of peak 23 6 6 6 10 7 1 16 23 28 3
1
Monthly toug
(nth:3n cu nu 212 90 48500 498 60 137.10 82 33 10030 120 40 81.60 106 40 215.70 206 40 227.70
Rune° gmn) 74 170 174 48 29 35 42 30 37 75 72 78'
Rainfall (mml 156 207 173 68 40 108 47 80 87 129 100 156
Moan Avg 84.550 71 340 76.160 69 940 59 230 42.160 39.570 49 000 49.710 68 ICO 74 950 85 420
flows Low 41.080 26.470 35.760 33 580 26.910 17.900 17.910 II 310 14 090 13 350 30 130 31 230
Neon 1979 1963 1964 1974 1960 1961 1984 1955 1972 1972 1958 1989
High 145.900 159 ICO 145 300 135 200 103 400 103 COO 79 860 119 600 105.500 153 900 147 000 198 600
(yawl 1983 1962 1978 1979 1968 1966 1980 1956 1965 1981 1984 1954
Runoff Avg 79 61 71 63 55 38 37 46 45 64 68 80
Low 38 22 33 30 25 16 17
11
13 12 27 29
High 137 135 136 122 97 93 75 1 2 96 144 133 186
Rental Avg 109 74 84 63 77 73 87 99 96 115 II I 116
Low 38 26 29 19 24 23 20 21 21 30 30 46
High 18$ 212 179 128 146 181 150 188 178 205 213 211
Summery statistics Factors affecting flow regime
1990
For 1990 For recctd As  %  of •  Regulation for HER.
48 HYDROLOGICAL DATA: 1990
012001 Dee at Woodend
Measuring authority NERP13 Grid reference 37 (NO) 635 956
.
4
Statistics of monthly data tot previous record (Oct 1929 to Dec 1989)
1990
Catchment area (SO km) 1370 0
Station and catchment description
Cableway rated. fairty stable natural control Present station. built in 1972. replaced earlier station (flow records from 1929, chart records from
-1934) on same reach (Cairnion. c/rn measurements at Woodend) established by Caw McClean Earlier staff gauge record dates from 1911
No regulatton. little natural stotage, minor abstractions. Dalradian and Moiman metamorphic along most of the valley, flanked by igneous
intrusive. Mountain. moorland. forestry. pastoral and some arable in the valley bottom..
RIVER FLOW DATA 49
015006 Tay at Bal Wide
Statistics of monthly data for previous record (Oct 1952 to Dec 19891
Station and catchment description
Velocity -area station with cableway. 90m wide. The most 0/s station on the Tay, records highest mean flow in UK Since end of 1957. 1980 so
krn 14396) controlled for HEP. there was some control prior to this 73 so km controlled (or water supply Catchment is mostly steep, comprising
mountains and moorland: exceptions are lower valleys Mainly rough grazing and forestry Geology, mainly motamorphics end granite. but lower
20%  (1518 valley) is Old Red Sandstone
50 HYDROLOGICAL DATA: 1990
019001 Almond at Craiglehall 1990
Station and catchment description
The recorder is well sited on a straight even reach with steep banks which have contained all recorded floods. Stable rating over the period of
record Weed growth in summer - some adjustment to stage is required. Low flows substantially affected by sewage effluent especially from
Mid Calder. Abstraction at Almondell to feed a canal. A number of storage reservoirs aro situated in the catchment. Geology - predominantly
Carboniferous rocks Land use - mainly rural Livingston new town and several small mining towns in catchment.
RIVER FLOW DATA 51
Statistics of monthly data for previous record (Oct 1962 to Dec 1989)
Station and catchment description
Lowest station on River Tweed. Velocity-area station at very wide natural section. Complex control. Moderate seasonal weed growth effects on
rating. Reservoirs in headwaters have only a small impact on the flow regime - monthly naturalised flows available. Geology: mixed but
principally impervious Palaeozoic formations. Moorland and hill pasture predominates; improved grasslands and arable farming below Melrose
52 HYDROLOGICAL DATA: 1990
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Factors affecting flow regime
• Natural to within 10% at 95 percentile flow.
Station end catchment description •
Velocity-area station with 34m wide concrete Flat V weir (informal design) mode with pre-cast segments (Installed 1973) Cableway. Fanly
straight section with high banks Replaced earlier station at Guyzance. Neutral catchment
RIVER FLOW DATA 53
023006 South Tyne at Featherstone
Statistics of monthly data for previous record (Oct 1966 to Dec 1989- Incomplete or missing months total 0.2 yoare)
Station and catchment descriptio•
Compound Crump proble weir. Lower Cre51 15 2m. upper crest 29.5m. TheOretical rating Natural flow regime
Measuring authority: NRA-N Grid reference: 35 NY) 672 611
First year: 1986 Level Stn. On OD): 131.70
Daily mean gauged discharges lcubic metres per second)
Catchment area (so km) 321.9
Max all Im OM. 893
DAY JAN FEB MAR APR MAY JUN AUG SEP OCT NOV DEC
4 754 37.220 11 400  • 2.529 2.607 1.549 370 1 147 3 768 3 838 9 026 A 556
2 6.984 25.280 11.530 2 603 2.294 I 611 567 1 081 2.807 9 716 6 706 4 149
3 7.291 10 090 53.190 2.814 1 130 1.622 103 I 040 3 369 • 29 090 5 465 •  052
5.465 91.750 46 890 2.634 2 032 4.135 170 1 031 2 211 15 040 4.882 3.859
5 5 416 25.590 27 370 3.111 1.915 3.982 610 1076 2 247 28 650 4 626 3 635
13.270 35.190 16 660 6 863 1.821 7 266 996 1.131 9 036 83 440 4 434 5 857
7 10400 72.300 11 830 3.731 1 878 7 084 320 1 143 6 413 15.260 •  388 10.580
8.543 30 280 26 940 2 762 1 955 9 236 998 1.112 3 221 8.252 3 935 8.943
9 7.229 13720 48 350 2.485 2 100 5.835 913 1.527 2 332 12 250 3 596 9 905
10 21 330 12.270 21.640 3212 7 685 3.942 766 1.315 1 935 13.190 3 619 15 330
11 13 510 15.140 11.360 2 941 9 058 2.855 994 1.164 1.720 34.410 4 619 60 100
12 11.570 13 620 8 050 3 1 1 1 4 095 2.393 365- 1.109 1 597 9.911 3 923 21 810
13 7.713 29.360 7064 . •  716 3 095 2.112 739 1.180 1 518 6 643 5 833 9.804
1• 15.050 20 210 5.962 6 347 2 576 1 962 307 1.173 I 444 5.280 10 130 7 016
15 18.740 12.250 5 332 8 083 9 226 11327 304 1.325 1 370 6.162 7.565 5.963
16 45 420 9.176 5 957 11.930 14  860 1.717 506 12 220 I 353 .7 728 54 820 8871
17 16.600 62 850 4.101 12 460 9 946 1616 977 5.341 1 562 5.166 18 610 7012
18 13 390 33 470 4 . 193 15 280 5 182 1 547 760 3.095 19 840 6 039 19.590 5 582
19 45 870 120 600 4.028 10.780 3 701 1.552 627 5.112 13 890 10.030 11 330 5 436
20 11 010 51 230 3 638 8 419 2 961 1.458 558 3 360 30 470 13 850 8 458 69.960
21 29.280 28.350 3 617 6 516 2.582 1.628 507 2.317 10270 7444 6.793 32.190
22 38 860 12.780 3 318 5.087 2.352 4 798 426 2.369 5.706 5370 6 319 47.960
23 42 830 9.984 3 225 3 997 2.118 827) 373 2.148 642 4 532 5.119 26 100
24 15 350 40 680 •  011 3 244 I 955 5 123 330 1.863 14 900 4 347 5 665 16 950
25 76.680 41.680 4 .332 2 941 1.835 3 415 268 1.781 8.595 4 674 24 3150 56 810
26 10.340 31.920 3 898 13.790 1 751 2.374 225 1.511 4 873 8.598 20 120 50 890
27 12 280 26.250 3 382 5.371 1 674 2 175 158 1374 3.708 5 127 9 137 17.300
28 10 690 10.730 3.121 3 991 1 624 2 056 350 1.310 3.279 63 150 6.384 79.590
29 60.250 2.976 3 412 1.597 I 802 272 1.327 3102 28.990 5 305 17 960
30 60 410 2 818 2 965 1.661 8.583 346 1.376 5 122 42.930 5.007 10 490
31 •7 230 2 657 1.558 249 2.009 17.270 26 800
Avarago 22.960 33.950 12280 5 614 3.607 3 518 179 2.131 5 883 16 660 9 659 21 140
Lowest •  754 9 176 2.657 2.485 1 558 1 458 225 1 031 1353 3 838 3.596 3 635
Nghost 78 680 128.600 53.190 15 280 14 860 9 236 170 12 220 30470 83 440 54 820 79 590
Peak Dow 189.60 216.60 158.20 30 15 2880 19 73 570 21 43 94.76 191.70 16430 22000
Day of peak 25 19 9 18 15 a 4 16 20 28 16 28
MontNy total
trndl,on cu m) 61.50 82.13 3288 14.58 966 912 11.19 571 15 25 44.61 2504 5663
Ramon Imml 191 255 102 45 30 28 35 18 47 139 78 176
Rainfall 1mm) 147 313 78 77 57 98 66 88 105 205 87 207
Moan Avg 15 810 11 840 13810 8.844 6 090 5.066 5 279 6 937 9 424 12 640 15 270 15.330
flows Low 7.738 3 380 5 B6I 1.851 1.312 1 465 1 123 0.960 1.467 1 182 6 616 5110
Crud! 1985 1986 1975 1974 1980 1978 1989 1976 1972 1972 1983 1971
High 25.510 19.760 30 210 16 210 13 850 12 740 17 170 19.240 23 670 30 330 24 670 28810
Near) 1975 1974 1979 1979 1983 1980 19138 19135 •1985 1967 1984 1974
Knoll Avg 132 90 115 71 51 41 44 58 76 105 123 128
Low 64 25 49 15 11 12 9 a 12 10 53 43
fagh 212 148 251 131 115 103 143 160 191 252 199 240
Rental  Avg 135 96 124 74 85 89 101 115 126 139 140 135
Low 74 28 44 11 40 39 29 25 27 63 42
119,1 213 169 203 133 178 215 153 248 239 331 245 253
Summary statistics Factocs affecting flow regime
1990
Fo. 1990 A.  %  ofFor record
preceding 1990 pre-1990 •  Natural to within 10% at 95 percentile /low
54 HYDROLOGICAL DATA: 1990
025006 Greta at Rutherford Bridge
Measuring authonty NRA-N
First year 1960
Daily mean gauged discharges lcubm metres per second)
and reference 45 (NZ) 034 122
Level stn (m OD) 223.00
1990
CalcIvnent area (sal km) 86 1
Max all (m 00) 596
Station and catchment description -
Compound Crurnp protila weir total width 19 2m. low flow crest 3171broad. Theoretical rating with check gaugings Natural eastward-draining
Pennine catchment
RIVER FLOW DATA 55
027002 Wharfe at Flint.Mill Weir 1990
Statistics of moothly data for previous record tOct 1955(0 Dec 19891
Measuring authority: NRA-Y Grid reference 44 (SF) 422 473
First year: 1936 Level stn 1m OM13 70
Daily mean gauged discharges (cubic metres per second)
DAY JAN FEB mAR APR MAY JuN Jut
'•
AUG SEP
Catchment area Isci km): 758.9
Max alt. (rn OD): 704
OCT NOv MC
1 7 431 38 060 37 980 4.993 4 347 2 874 6 881 2 386 •  656 7 693 17 820 5 796
2 12.180 32 490 26.930 5 379 4 024 2 846 6 841 2 322 5 013 4.158 12.090 5.090
3 26 750 27.590 29 4150 6.083 3.768 2.904 6 431 2.239 3 632 10 890 8 684 4 894
4 14.400 40 330 53.520 5 429 3 778 1 807 9 149 2.165 3 345 11.610 7.025 4.444
5 10.760 37.570 46 460 5.164 3.709 2 912 50 470 2.119 3 258 57.410 5 966 4 196
e 13.280 20.300 25 770 4 886 3 595 3 036 14 070 2 119 3 055 46 360 5.226 4 001
7 17.203 67.150 20.720 5.101 3.523 3 160 9.771 2 398 5 264 24.930 4.858 10 520
6 28.180 73.180 16.440 4 781 3 783 3 642 26 610 2.279 4.795 10 980 •  •98 24.650
9 18.280 43.370 16.210 4.565 5 463 5 726 11 660 2.231 2.946 11.510 3.781 25.640lo 20670 39.930 30.180 4414 20.060 3 898 7296 2.160 2 435 17.620 3.465 37010
11 105.000 37 510 19.603 4.570 9 418 3 377 5 507 2 203 2 161 48 730 3.497 56.000
12 36.200 37.540 13 340 4 539 6.027 3 251 5.396 2.255 2 085 25.970 6.635 53 030  '
13 22.480 44 470 18.250 4.514 5.317 3 072 4 727 2 260 2044 12 400 8.767 22.310
14 17.020 61.370 21.150 •  533 •  695 2 989 4 043 2 167 2 033 8.432 10.820 15.430
15 39.820 35 020 13.450 •  877 5.295 2 957 4 073 2.325 2 044 6.501 12 030 11 680
16 41.880 23 340 11.200 7.210 8 858 2.793 3 955 2.818 2 034 6.598 73.990 16.120.
17 52.620 42.390 9.119 6 898 8 259 1.701 3 684 5 214 2.151 9.054 58.890 15 650le 22.280 34 220 7.797 7.962 5.570 2 756 3 539 6.963 2.039 9.922 40.360 11.320
19 32.290 79.130 7.287 9.155 4 941 2 801 3 412 7 925 13 180 11 950 39 510 9 212
20 25.310 96.803 6873 8 492 4.303 '2 731 3 268 10.420 7.233 14.340 21 490 46 300
21 19.120 39.8)0 6 699 6 620 4 007 3.250 3.157 4.678 17.190 9.821 13 570 33 800

























25 115 200 33.670 10 870 4.272 3 261 43 2 510 4 056 2 740 4 656 17 520 49 840
26 62 270 104.400 11.150 6 237 3.187 4 360 2.462 3.974 2 383 15.090 17.490 95.930
27 39 300 58.370 8.124 11.560 3.105 4 078 2.502 3.238 2 217 12.200 15 680 51.730
28 43.180 54 240 7 097 5.999 3.106 5 031 2 561 2 996 1.988 27 060 10.420 56.430
29 78 900 6 446 5 347 3 054 4 421 2 494 2 887 2.038 45  003 8.069 49.220
30 79.530 5 897 4.765 3 014 4 074 2 474 3 431 3 959 53.560 7 031 15 620
31 71.080 4 982 1 933 2 391 1 672 27.350 27 810
Average 38 820 45 080 16.500 5 776 5 000 3 535 7092 3.419 4. 059 18.370 151340 28.540
Lowest 7 431 17.550 4.9132 4.272 2 933 2.701 2 391 2 119 1 988 4 158 3.465 4.001
itghost 115200 104.400 53 520 11.560 20 060 5 726 50.470 10 420 17 190 57.410 73 990 95 930
Peak flow 196.70 192 00 71 33 19.18 26 55 718 98 81 22 29 34.38 97 17 184.80 156 00
Day of peak 25 19 4 26 '  10 9 5 19 21 5 16 26
Monthly total
•  frnahon Cu ml 0400 109.10 44.19 14.98 13 39 9.16 18 99 9 16 10.52 49.19 40 55 76  45
Ftunon enml 137 144 58 20 18 12 25 12 14 65 53 101
Rainfall (mm) 208 201 54 45 39 84 52 72 61 146 83 152






























0185722'9 016464319 413546019 33.520
1968 
54060719 511909063 621909065

























Rants. Avg 113 82 93 75 76 76 85 101 102 110 110 124
Low 4) 14 28 8 13 le 20 le 8 32 33 41
Rgh 217 194 222 147 181 -183 185 226 241 225 211 233
Summary statistics
For 1990 For record
emceeing 1990
1990
As  %  of
Pee-1990
Factors affecting flow regime
•  Reservoir(s) in catchment
• Abstraction for public  water Supplies






•  Augmentation from surface water and/or
Lowest monthly moan 3 419 Auy groundwater.
Feb 62 090









0 991 Aug 1976
Highest montray mean 45 080 Dec 1965
Lowest daily moan I 988 28 Sep 0 425' 23 Jon 1957
Highest daily moan 1153 Jan 1982
Peak 19625 Jan .700 3 Jan 1982
10% exceedanca 43 380
50% esceedance 6 700
95% exceedance 2.41
Annual total (milLon cu m)
499260
Annual runoff awn/ 658
Annusi rtanfoll 1197
11941-70 ramfarl average (mm)
Station and catchment description
Broad-crested masonry weir 47m wide with a current meter cableway 1 5km upstream. Insensitive el low flows. Level data only frOn1 1936(0
1955. Pre-1965 data less reliable Rocalibration underway - expected to increase flows. Headwater reservoirs exert a substantial influence on
flows. Mixed geology - mainly Carboniferous Limestone. grits end Coal Measures. some Permian sand and Magnesian Limestone and mans in
the lower catchment. Predominantly rural catchment with moorland headwaters.
'Under review.
56 HYDROLOGICAL DATA: 1990
027035 Aire at Kildwieft Bridge
Statistics of monthly data foe previous record (Dee 196810 Dec 1989-inc.:moles or missing months total 0.1 years)
1990
Station and catchment description
Velocity-area station rated by current meter cableway 1SOm downstream Low flow control is the sills of the bridge. Weshland storage and
headwater reservoirs influence the flow pattern Geology is mainly Carboniferous Limestone with some Millstone Grn series Rural catchment
draining pan of the eastern Pennrnes.
RIVER FLOW DATA 57
027041
 Derwent at Buttercrambe
Measuring aulhonty: NRA-Y Grid reference: 44 156) 731 587
Feet year 1973 stn rn 01))' 9 50 •
Daily mean gauged discharges (cubic metres ret a4cond)
Statistics of monthly data for previous record (Jan 1973 to Dec 1989)
11941-70 ranfell average (roml 784)
1990
Catchment area (SOkm) 1586 0
Max ea (co OD) 454
Station and catchment description 
. .
Compound Clump weir. 20rn wide: current meter rating for high flows Pre-October 1973 data (monthly only) of poorer quality; denves fromStamford Br. adjustmern factor of 0.98 used to allow for C.A. difference). Peak flows from the headwaters upstream of Forge Valley (8%
catchment) are diverted down the Sea Cut (27033). Very minor net impact of artificialinfluences. Mixed geology of clays, shales and limestone.Rural catelvnent draining the North York Moors.
58 HYDROLOGICAL DATA: 1990
027053 Nidd at Birstwith
Measuring authority NRA.Y
Firm year. 1975
Daily mean gauged discharges (cubic moues ow second)
OAT JAN FEB MAR APR MAY
1 3 198 17 1CO 1 890 630 0 915
2 3 967 14 530 1 850 569 0 911
3 3.832 12 480 1 030 590 0 898
4 3 052 12 510 1 520 504 0 897






























Peak flow 147 50
Day of peak 75
Monthly total



























































































Mean flow Im's 4.837
Lowest yearly mean
Higtmal yearly mean
Lowest moan* mean 0.531
Ii/ghest monthly mean 18 220
Lowest daily mean 0 458
Harem daily Inman 73 480
Peas 147.500
10% exceedance 13 830
50% esceeclance 1 375
95% exceedence 0 495
Annual tote/ cu rn/ 152.50
Annual runoff (min/ 701






















































































Gri0 reference. 44 (SE) 230 603




























































































122 00 20 30 179 1.13
26 4 26 15 22
174 203 72 16 10 9












































































































































































Catchment arms Ish km) 217 6




































1.77 319 080 202 9.96 21 15 68 38
19 30 29 16 26
44 07 15 66 353 2 24 200 2.16 1.42 141 482 959 27 74
22
155













































































































• Reservour(s) in catchment
• Abstraction for public water supplies.
• Augmentation from sUrface water and/or
groundwater.
Station and catchment description
Velocity-area station approximately 17m wick,. rated by current metering from bridge at the section Heavily reservoired catchment with
substantial effect on flows Geology is mostly Millstone Grit Rural catchment
RIVER FLOW DATA 59
028009 Trent at Co !wick
Statistics of monthly data for previous record 10ct 1958 to Dee 19891
43 620 399 Catchment km) 7486 0
1990
Station and catchment description
Velocity-area station in the navigable Trent. Main channel approx. 62m; cableway span 99m. Holme sluices 750m u/s aflect water levels up to
medium flows. Bypassed at high flows on rb when gravel workings inundated. Very substantial flow modifications owing to imports. WRW's.
cooling water and industrial usage. Very large catchment with the gamut ol land usage. Predominantly impervious - glottal clay and Triassic Mart
but some sandstone and limestone. Extensive terrace gravels and alluvium maintain baseflow.
60 HYDROLOGICAL DATA: 1990
028085 Derwent at St. Marys Bridge
Statistics of monthly data for previous record (Jan 1938 to Din 1989-Incomplete et mining months total 0.9 years)
'
1990
Station and catcAment description
Ten-channel, interleaved cross path US gauge in the centre of Derby. 1.75km ds of Longbridge Weir (28010) Record continuous with 28010
Peak flows from 1976 onty. At high flows Derby may flood but bypassing small Substantial flow modification owing to Derwent reservoirs.
milling and PWS abstractions Large, predominantly upland catchrnent draining Millstone Grit and Carb Lst Lower reaches drain Coal Measures
on the lb and Triassic sandstones and marls on the rb Peat moorland headwaters; forestry. pasture and some arable
RIVER FLOW DATA 61
030001 Witham at Clay pole Mill 1990
Statistics of moothly data for preyiou• recofd (May 1959 to Doc 19891
Station and catchment description
An old weir at three levels with a 10tal width of 24.99m converted int0 8 Standard Lea designed broad-crested weir. It is rated Iheorencally and
there is no bypassing or drowning. Low flows in summer are moderately influenced by transfer of water from Rutland Water (since 1985) and
abstractions for Obblic supply at Sagersford. The Catchment rs clay (50%) with limestone (40%) and gravel, and is largely rural.
62 HYDROLOGICAL DATA: 1990
032004 he Brook at Harrowden Old Mill 1990
Statistics of monthly data for previous record (Dec 1943 to Dec 1989-incomplete oe missing months total 0.8 years)
Station and catchment descriptico
Flume with low flow notch and side weir to 1965, compound Crump profile weir to April 1976. and theoretically-rated Flat V weir with 5 94m
crest since. Crump weir modular to 15.6 curnecs, but bypassed at 14.2m Flat V also bypassed. Two small storage reservoirs with minor
influence on low flows Underlain by clay (59%) and sandstone (24%), mostly rural but includes Kettering.
RIVER FLOW DATA 63
033002 Bedford Ouse at Bedford
Measuring authority: NRA-A
First year: 1933
Daily mean gauged discharges (cubic metres Pet second)











I1941.70 canton aaaaa ge (min)
Grid reference52 (TL) 055 495
• Level stn (m OD) 24.70
19 970 17 310  11  490 7 231 • 646 3 260 2 819 2.830 5 497 11160 15 500
2 232 2 410 1996 1 411 0 483 0.100 0 040 0 268 0.154 1 152 1 531
1965 1944 1975 1934 1934 1934 1934 1934 1934 1934 1964
53 300 62.020 31.470 28 280 14 280 19 080 14400 18 000 30 420 43.800 40. 400




Catchment  ern  (sp km) 1460. 0
Max alt. (m OD): 247
Station and catchment description
3 broad-crested weirs. 30m. 20m and 12m wide supplemented by 3 vertical sluice gates which are either fully open or shut High flow rating
Confirmed by current metar measurements. Records before 1959 based on daily gauge board readings and gate openings. In 1972. station built
at Roston gl/s) - to achieve a better record. Significant surface water and groundwator abstractions in catchment for PWS. Gaology -
prodominantly clay. Land use - agricultural with substantial urban development over last 15 years (inc. Milton Keynes)
64 HYDROLOGICAL DATA:.1990
034006 Waveney at Needham Mill 1990
Station and catchment description
A compound Crump weir 8.5 m wide in the main channel with a single crested Crump in the mill bypass. Sluice action at a rma 2.4 km upstream is
infrequent but is evident in flow records. Surface water abstractions, and the use of hoer gravels as an aquifer, influence flows but the overall
impact is minimal. Was affected by the Waveney Groundwater Scheme between 1975 and 1979. Predominantly a Boulder Clay catchment with
largely rural land uso
RIVER FLOW DATA 65
Statistics of monthly data for previous record iCict 1982 to Dec 19891
Station and catchment description .
Twin-trapezoidal flume, throat tapping. Spillway channel with weir constructed in 12/85 takes some flow above 1.45m. Bypassing also occurs
over opposite bank above 1 85m More bypassing possible from 0.5km u/s during extreme events Naturalised flows to 9/76 Occasional high
peaks due to gate action. Flow augmented fly intermittent pumping from Ely/Ouse Transfer Scheme and occasional SAGS borehole pumping..
Mainly rural catchment. Chalk outcrops in N. London Clay in S. all covered by semi-pervious Boulder Clay.
66 HYDROLOGICAL DATA: 1990
038003 Mimram  at Panshanger  Park
Measunng authority NRA-T
First year 1952
Daily mean gauged discharges (cubic metres per second)
Grid reference: 52 (TL) 282 133
Level stn (m OD) 47.10
Catchment area (sq km): 133.9
Max alt. (m OD). 195
1990
Station and catchment description
Critical-depth flume: 5m overall width. Theoretical calibration confirmed by gaugings. All flows contained Net expon of water. considerable
groundwater abstrachon in headwaters. Very high baseflow component A predominantly permeable catchment (Upper Chalk overlain by
glacial deposits near headwaters): mainly rural but some urbanisation in the lower valley.
RIVER FLOW DATA 67






































Annual total Onithon cu
Annual ninon imm)
Arywal rainfall Inunl 565














































3 324 Sap 0 688
271 200 rob 359.500
2 320 18 Sep 0.0)0
405 003 • rob 1059 003

























































































Factors affecting flow regime
• Reservoir(s) in catchment.
• Flow influenced by groundwater abstraction
and/or recharge.
• Abstraction fog public water supplies.
• Flow reduced by industrial and/or
agricultural abstractions. •
• Augmentation from surface  water and/or
groundwater.
• Augmentation from affluent returns.
Station and catchment description
Ultrasonic station commissioned in 1974; multi-path operation from 1986. Full range. No peak flows pre-1974 when dmfs derived from
Teddington weir complex (70m wide); significant structural improvements since 1883. Soma underestimation of pre-1951 low flows Baseflow
sustained mainly from the Chalk and the Oolites. Runoff decreased by major PWS abstractions - naturalised flows available. Diverse topography.
geology and land use which - together with the pattern of water utilisation - hes undergone important historical changes.
68 HYDROLOGICAL DATA: 1990
039007 Blackwater at Swallowfield 1990
Measuring authority. NRA-T Grid reference 41 (SU) 731 648 Catchment area 042 km) 354.8
First year. 1952 Level stn Im OD). 42.30 Max alt (nI OD) 225
Daily mean gauged discharges (coak metres par second)
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT WV "AC
I 2 990 18 603 5 820 2 820 2.170 1.590 1 580 ' 1 110 • 150 570 530 1.670
2 2 910 20 003 4 850 3201) 1 140 1 760 1 490 1 050 130 320 470 1 620
3 2 790 23.000 4 420 2.980 2.100 1.820 1.440 1 030 170 910 440 1.590
4 2 680 20 300 4 220 2 800 2 070 1 830 1950 1 000 160 440 420 1 590
5 2 720 10 900 4 080 2 740 2 020 1.650 1.890 0 996 160 350 410 1570
6 5 930 9 510 4.010 2.710 1 920 1.650 1.550 1 020 190 440 .330 1 560
7 6.590 23 000 3.880 1 640 1 900 1.590 I 460 1 060 140 390 330 I 670
8 4 870 19 803 3.860 2.580 1 900 1.700 1.460 1 020 120 240 • .390 2.060
9 3.990 10 7C0 3.780 2 590 1 910 1.990 1390 1.050 110 200 340 2 570
10 3 700 10 500 3 620 2 590 2 360 1.690 1.350 1.050 140 240 510 3.370
11 3 450 15 200 3 550 2 560 2 090 1 570 1.310 1.010 150 230 420 2.270
12 4 000 13.300 3.440 2 590 980 1.570 1310 0 966 130 240 540 2 140
13 4 .430 9 500 3 460 4 040 910 1 500 1 290 0 997 120 250 530 1.860
14 3 760 10 700 3.350 3.120 890 1.530 1 260 1 030 100 210 760 1 760
15 3.480 12 300 3.250 3 250 840 1540 1 210 1 140 110 260 450 1.750
16 3.370 7 950 3 140 2 790 &XI 1 520 1 230 1 210 090 240 440 1 790
17 3 340 7 140 3.190 2 920 760 1500 1 220 1050 170 350 480 1 750
18 3 150 6 520 3 170 2 860 730 1 500 1.220 1.220. 180 500 430 1 680
19 3 310 6 060 3.330 3 290 670 1 480 I 190 2 610 140 520 470 1.550
20 3 150 5 790 3.330 3 250 680 1540 1.170 1 630 160 420 700 2050
21 3.360 5 870 3.230 3 330 .620 2 390 1.150 1.280 200 330 580 2 470
22 4 670 5 150 3.110 2.930 .630 2 580 1 120 1 180 200 300 510 1 970
23 10 700 4.903 3 000 2 800 620 1.810 1.100 1 180 220 300 .520 *1 910
24 6 860 4.750 1 940 2 670 .570 1 600 1.100 1.190 210 290 3 320 2 410
25 9 630 6 000 2.890 2 530 .530 1.570 1 110 I 190 150 440 1.900 5 630
26 6 170 7 630 2 870 2 570 520 1.530 'I 100 1.150 110 170 3 390 5 930
27 6 I 10 6 360 2.890 2 480 460 1 460 1.120 1250 100 160 2 200 3.780
28 8 810 6930 . 1 890 2 420 460 t 460 1.120 1.160 130 3.960 1 870 2 950
29 10 300 2.870 2 290 500 1390 1 100 1 140 310 2.080 1 760 5 280
30 17 300 1 780 2 260 520 1 490 1 120 1.140 780 1.800 1 710 4 150
31 20 600 2.790 530 1.140 I 130 1 670 ' 3 220
1 169 1.208I 660 1 299 I 672
1 330 1.5604 750 1 390 I 100 1 090 1.200
1 607Average 5 797 11 010 3 484 2 820 8C0 2 506
Lowest 2 680 2.780 2.260 460
I 960
0.566
Highest 20 6.20 23 000 5.820 4 040 360 2 580 2 610 2.780 3.960 3.390 5 930
Paak flow 22 30 25 90 6.55 580 286 3.24 247 - 3 73 3.62 ' 557 481 898
Day of peas 31 3 1 13 10 21 4 19 30 28 24 25
Monthly total
trnaion a m) 15.53 26 64 933 7.31 4.82 4.30 348 ' 313 3.13 430 433 6.71
Runoff Imin) 44 75 26 21 14 12 10 9 9 . 12 12 19
Ranfas owe 113 141 7 34 .e 42 11 27 28 60 36 69
4 039
Statistics of moothly data for previous record (Oct 1952 to Dec 1989)
4 126 1 813












t .757 1 686
3.913
1953
















Fuji, 8 MO 5 600
1966 1978 1977








Runoff Avg. 35 28 30 23 19 15 11 11 13 20 25 30
Low 13 12 10 II 8 5 5 5 5
19 10Hugh 60 50 52 41 45 47 21 20 48 57 59 53
Rainfall. Avg. 67 44 55 46 56 52 es 59 64 72 71 74
LOw  14 5  3 3- 8 5 18 17 3 6 18 15
Kell '124 108 125 106 128 144 104 117 167 208 179 167
Summary statistics Factors affecting flow regime
1990
 
For 1990 For record As % of • Flow influenced by groundwater abstraction
maroon° 1990 cra-1990 and/or recharge .
Mon  flow trn7s ) 2 950 2 942 100 • Augmentation from effluent returns.





lowest monthly mean Aug
3 777
0 638 Sep 959
Komi monthly mean 11 010 Feb 8 019 Nov 1960
Lowest daily mean 0 966 12 Aup 0 464 18 Aug 1953
Highest [bey mean 23 000 3 Feb 39 200 16 Sap 1968
Peak 25 900 3 Feb 41.000 16 Sep 1968
10% exceedance 5 817 5 545 105
50% eliceerianca 1 745 2 173 80
I 10295% exceed-me@ 0.894 123
AfleUsl total Onaion cu m) 93.03 92 85 100
Annual runoff (mm) 262 262 100
Annual rentatl (rnml 576 714 81
11941-70 minim average (rum) 7101
Station end catchment description
Two Crump weirs (main 4.6m. side 2.7m wide) superseded or iginal flume, plus siee-sPillineweir. in 1970. Minor bypassing of the side weir in
flood conditions; overflows more frequent pro-1970. Some net import of water - sewage effluent augments flows. Exact delineation of the
hydrological catchment is difficult. Chalk in the headwaters, clay, sands and alluvium in the valley. Substantial and expanding urban development
in the catchment but large rural tracts remain; significant areas of heath and woodland
RIVER FLOW DATA 69
039020 Coln at Bibury 1990
Measuring authority NRA-T
First year 1963
Gricl reference. 42 (SP) 122 062 Catchment area (so km) 106 7
Leval stn (n OD). 100 60 Max all (rn 00) 330
Daily mean gauged discharges (cubic metres per second)
Station and catchment description .
Crump weir (9 lm broad). Modular throughout the range. Some overspill onto floodplain before design capacity reached. United impact of
artificial influences on river flows - net import (sewage effluent). Baseflow dominated flow regme Perilous (Oolitic Limestone/catchment on the
dip-slope of the Cotswolds. predominantly rural
70 HYDROLOGICAL DATA: 1990
040003  Medway  at Teston
Measurong authority NRA-5 Grid reference 51 (TO) 708 530
rust year 1956 Level  sM.  (m OD) 700
































































































































































































































































































































0 578 Ada 1976
66 830 Nov 1960
0 220 • Sep 1973
269 300 • Nov 1960















































































































































Catchment area (s0 km). 1256 1























































74 49 58 50 53 53 53 58 68 77
13 3 3 7 3 8 20 10 5 5
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Factors affecting flow regime
• Reservoir(s) in catchment
• Flow influenced by groundwater abstraction
and/or recharge
• Abstraction for public water supplies.
• Augmentation from surface water and/or
groundwater .




lowest month% mean 1 394
Eighest MOW./ mean 59 480
Lowest duly mean 0 652
Fbyhest debt mean 107 600
Peak
10% exceeeence 15 800
50% ascendence 2.304
95% ansedence 1 147
Annual total (malice) Cu ml 277 00
Annual runoff (rnm) 221
Annual rainfall (rnm) 689)1941-70 rainfall average less)
Station and catchment description
Crump profile weir plus sharp-crested  weir  superseded insensitive broad-crested weir. Flows greater than 27 cumecs measured at well
calibrated river section 2km d/s (Fast Farleigh). updating of primary record incomplete Responsive regime Significant artificial disturbance. low
flow augmentation from Bowl Water (via River Tema): > 20 yrs of naturalised flows available Mixed geology: rmpervioos formationsconstituto
up to 50% of the catchment. Diverse land use with significant areasOf woodlandand orchard
RIVER FLOW DATA 71
041016 Cuckmere at Cowbeecls 1990
Measuring outhonty NRA-S
First year 1939



















Grid reference: 51 (TO) 611 150 Catchment area (so km): 18.7
Laval stn. (m OCI)• 29.80 Max alt. (m OD): 183
AN FEB MAR APR MAY
.A.1 JUL . AuG SEP OCT NOv DEC •
108 1 587 0 247 0 068 -* 0 051 0 023 0.020 •-• 0 010 0.017 0 024 0 030 0 049
104 0.906 0 199 0 098 0.046 0 029 0 022 0 010 0 016 0 018 0 026 0 044
103 2 867 0.177 0 173 0.045 0 027 0 018 0 009 0.015 0 015 0.023 0.042
092 0 828 0.178 0.161 0 042 0 025 0.020 0.009 0 015 0019 0 022 0 037
089 0.557 0 177 0 110 0 0411 0 024 0 024 0 010 0 014 0020 0.021 0 035
277 0.453 0.181 0.102 0 041 0 024 0.023 0 009 0 014 0017 0 020 0 033
405 2.242 0 163 0 093 0 039 0.027 0.021 0 008 0 014 0018 0 016 0 033
270 0 786 0 158 0 087 0.037 0 025 0 021 0.010 0.014 0017 0 017 0 035
226 0 466 0.150 0 084 0 036 0 024 0 019 0.013 0 014 0017 0 017 0 056
197 0.945 0 142 0 078 0 037 0 024 0 016 0 013 0 014 0016 0.019 0 141
170 1.300 0  141 0 065 0.039 0 023 0 014 0.013 0.014 0015 0.023 0 086
150 0 776 0.138 0 064 0 037 . 0 022 0.013 0.013 0 014 0015 0 026 0 076
192 0 594 0.145 0 091 0 038 0 019 0 012 0 013 0 014 0014 0 033 0 059
168 1.291 0 129 0 128 0.035 0 018 0  011  0 013 0 014 0014 0.081 0 050
152 1.019 0.126 0 204 0.034 0.018 0  011  0 013 0 014 0022 0.033 0.048
147 0.498 0.127 0 119 0 032 0 018 0.011 0.015 0 014 0024 0 027 0 041
151 0.434 0.121 0 100 0.031 0 018 0 011 0 016 0 014 0021 0.027 0 041
157 0 438 0. 121 0 073 0.030 0 020 0  011 0  015 0.013 0020 0.027 0.041
185 0.380 0.118 0 091 0 028 0 026 0.011 0 022 0 011 0049 0 022 0 040
246 0.345 0.119 0 095 0 027 0.024 0.011 0.027 0 011 0037 0 022 0 038
21 225 0.268 0 112 0.131 0 027 0 028 0 010 0 024 0.011 0021 0 022 0 063
22 458 0.226 0  114  0.112 0 027 0 044 0 010 0.020 0  011  0017 0 022 0 064
23 .790 0.214 0.118 0.088 0.026 0 033 0 010 0 018 0 013 0017 0.023 0 057
24 618 0.213 0 119 0 081 0.026 0 023 0 010 0.017 0.014 0015 0.339 0 054
25 1415 0.322 0.117 0.085 0 024 0 022 0 010 0 017 0 013 0019 0.207 0.308
26 0 539 0.705 0.116 0 062 0.024 0 021 0 010 0 017 0 013 0 056 0.513 0 591
27 0 495 0 371 0.114 0 055 0 023 0 021 0 010 0 017. 0 013 0 231 0 286 0 248
28 0.342 0 278 0.104 0 054 0.022 0 018 0 010 0 017 0.013 0 417 0.123 0 310
29 0 686 0 069 0 053 0 022 0 015 0 010 0 017 0 021 0 066 0 079 0 383
30 1.736 0.066 0 053 0.021 0 015 0 010 0 017 0 031 0 048 0 060 0.238
31 • 257 0 066 0.021 0 011 0 017 004.4 0.166
Average 0 489 0 781 0.135 0 095 0 032 0023 0 014 0 015 0 014 0.044 0073 0.113
Lowest 0 089 0 213 0 066 0 053 0 021 0015 0 010 0038 0 011 0 014 0016 0 033
Htgeast 4 257 2.867 0 247 0 204 0.051 0 044 0 024 0 027 0 031 0 417 0 513 0591
Peak flow 944 8 25 026 026 005 0.04 002 0.03 0.03 1.44 0.77 I 08
Day of peak 31 3 I  14 I 22 4 19 29 28 26 26
Monthly total
-
imalion cu ng 131 1.84 036 025 009 006 004 004 004 012 019 030
Runoff Inient 70 98 19 13 5 3 2 2 2 6 10 16
Rainfall (mm) 130 117 6 60 5 63 15 41 35 130 78 65
Statistics of monthly data for previous record (Jen 1988 to Dec 1989-incomplete or miming months total 0.2 years)
Mann Avg. 0468 0 337 0.285 0 180 0.107 0 071 0048 0042 0 061 0.181 0.274 0.330
tlows. Low 0 088 0 068 0.053 0.027 0.018 0 009 0012 0 009 0013 0 014 0.013 0.031
Own 1973 1981 1973 1976 1976 1976 1982 1976 1978 1978 1973 1971
High 1.139 0 755 0.574 0 363 0.286 0 393 0 322 0.230 0.394 1.110 0 854 0.695
(yew) 1988 1974 1981 1983 1983 1971 1980 1985 1974 1987 1974 1984
Runoff: Avg. 67 44 41 25 15 10 7 8 9 26 38 47
Low 13 9 B 4 3
i 1
2 2 2 2 4
drgh 163 98 82 50 41 54 46 3355 159 118 100
Rainfall: Avg. 94 59 72 50 56 • 61 56 63 79 93 97 91
Low 25 23 22 3 8 12 16 7 9 5 19 21
mgh 208 155 137 tog 114 .155 119 144 222 244 199 184
Summary statistics Factors affecting flow regime
1990
For 1990  For word As % ol • Flow influenced by grOundweler abstraction
Peasant; 1990 etail990 and/or recharge.
Mean Bow an24- '1 0.147 0.198 74 • Abstraction for public water supplies.
Lowest yearty mean 0 050 1973
Highest yearly mean 0 282 1987
Lowest monthly mean 0 014 JO  0 009 Jun 1976
Highest monthly mean 0.761 Feb 1.139 Jon  1988
Lowest claily mean 0 008 7 Aug 0 003 21 Jun 1978
Highest daily mean 4 257 31 Jan 6 658 14 Jen 1968
Peek 9 444 31 Jan 18 790 7 Oct 1987
10% exceedence 0 342 0 452 76
60% escaeclance 0 033 0083 40
95% exceedance 0 011 0 013 87
Annual total  (Infirm a lle 4 63 6.25 74
Annual runoff Mee) 247 334 74
durum moral lawn) 745 871 86
11941.70  rot:Ilea average Wine 836/
Station and catchment description
Asymmetrical compound Crump profile weir (crests: 2.13m and 2.97rn broad) with crest tapping - not currently used Very limited head during
droughts. Structure capacity exceeded in Large floods. Early data (1939-67) is of poorer quality end relates to low flows only Responsive to
rainfall on impervious fraction of catchment Flows diminished by surface and groundwater abstractions. A rural catchment developed on mixed
geology tHostings Beds predominate).
72 HYDROLOGICAL DATA: 1990
042010 Helen at Ifighbridge+Allbrook 1990
Station and catchment description •
Crump profile weir 7 75m broad, installed in 1971 (superseded rated section with weedgrowth problems) plus thin-plate weir (Allbrook) All
flows contained (rare  bypassing resulted from wrong sluice sellungs) Flow augmentation from Gw during droughts Gw catchment larger than
topographical catchment Artificial influences have minor. but Increasing, impact on baseflow dominated regime, small net export of water. Very
permeable catchment (90% Chalk) Land use is mainly arable with scattered urban settlements.
RIVER FLOW DATA 73
0413005 Avon at Amesbury 1990
Station and catchment description 
.
Crump profile weir (crest 9.14m broad) flanked by broad.crested weirs. Small bypass channel approx. 2m u/s of weir - included in rating. Full
range station. Bankfull is 1.37m During summer flows are naturally augmented from groundwater draining from nonhern half of River Bourne
catchment. Some groundwater pumping also takes place within the catchment. Predominantly permeable (Chalk) catchment with a small inlier of
Upper Groensand and Gault. Land use - rural. Topographical and groundwater catchrnents do not coincide
74 HYDROLOGICAL DATA: 1990
045001 En at Thorverton 1990
Station and catchment description
VelOCity-area station with cableway Flat V Clump profile weir constructed in 1973 due to unstable bed condition. Minor culvert flow through
mill u/s of station included in rating. Wimbleball Reservoir has significant effect upon low flows Control point for Wimbleball Reservoir
operational releases. Headwaters drain Exmoor. Geology predominantly Devonian sandstones and Carboniferous Culm Measures, with
subordinate Permian sandstones in the east. Moorland. forestry and a range of agriculture.
RIVER FLOW DATA 75
047001 Tamar at Gunnislake 1990
Statistics of monthly data for previous record (Jul 1956 to Dec 19891
Station and catchment description
Velocity-area station. wide, shallow channel. Cableway span 46.9m. Low flows measured at another, narrower, site. High flow gauging difficult
owing to standing waves. Roadford Reservoir from 1989 may have significant affect al low flows. Rural catchment of moderate relief, draining
very disturbed lower Carboniferous slates, shales. grits and volcanics Significant alluvial flats in middle reaches. Devonian slates low down.
Fairly rosponsive. A range of agriculture, grazing and tOrestry as land use.
76 HYDROLOGICAL DATA: 1990
050001  Taw at Umberleigh
 1990
Statistics of monthly data for previous record (Oct 1958 to Dec 1989)
Mean Avg 35 600 28 340 21 260 14 340 9.278 5 151 4 718 5 860 7 831 19 500 28 610 36.390
flows Low 6 657 3 245 1 449 3 888 2 073 1 329 0 793 0 423 0 859 1 043 3 654 13 200
lyearl 1963 1959 1984 1974 1976 1984
191976 1959 1978 1978 1963High 62 100 54 760 52 140 32 800 37 000 16 630 2338904 19 130 47 670 7719360 58 500 73.670(yea60) 1984 1970 1981 1966 1983 1972 1968 1985 1974 1963 1965
Station and catchment description
Volocily-arue station, main channel 34m wide, cableway span 54 9m Rock step downstream forms control Bypassing begins at about 3 7rn
on right bank, but a good rating accommodates this Significant modification to flows owing to PWS abstraction Some naturalised flow data
available Large rural catchment - drains Dartmoor (granite) in south and Davonian shales and sandstones of Exmoor in north Central area
underlain mainly by Culm shalos and sandstones (Carboniferous) Agriculture - mostly rough pasture
RIVER FLOW DATA 77
052005 Tone at Bishops  Hull 1990
Station and catchment description
Crurn0 Profile weir (breadth 12.2m) with Crest tapping (not operational). Full range station. Pre-March 1968: velocity-area station; flows
inaccurate below 1.42 cumecs. Clatworthy and smaller Luxhay Reservoir in headwaters. Compensation flow maintains low flows. Reservoirs
not large enough to influence fairly rapid response to rainfall. Minor surface water absgactions for PWS. Catchment geology - predominantly
sandstones and mads. Land use - rural.
78 HYDROLOGICAL DATA: 1990
053018  Avon  at Bathford 1990
Station and catchment description
VelOCity-area station with cableway (Replacement statton for Bath St James) Upstream of the city of Bath Satiated immediately downstream
o/ confluence with Bybrook Section by railway bridge, area widely inundated in flood conditions, but all flows contained through bridge Flows
below 5 cumecs are inaccurate Flows augmented by groundwater scheme in catchment Mixed geology - predominantly clays and limestone
with eastern tributaries rising from Chalk Land use - mainly rural, some urbantsation
RIVER FLOW DATA 79
054001  Severn at Bewdley
 1990
Statistics of monthly data fox previous record (Apr 1921 to Dec 1989)
StatiOn and catchment description
Velocity-area station with rock control Stage monitoring sae relocated in 1950 and 1970; lowest flows not reliable in earlier record. Peak flows
from 1972 US gauge since 1988 Sig exports for PWS and CEGIS minimum flow maintained by Clywedog releases Naturalised flow series
accommodates major usages Diverse catchment. wet western 50% from impermeable Palaeozoic rocks and river gravels; drier northken 50%
from Drift covered Carboniferous to Uassic sandstones and marls Moorland, forestry, mixed farming.
80 HYDROLOGICAL DATA: 1990
054002 Avon at Evesham 1990
Statisticsof monthly data for previous record 113*4 1936 to Dec 1989)
Station and catchment description
Velocity-area station. Recording  site.  control and gauging sget are widely sepanned, recording at a sne where all flows contained. Gauge site-can
measure out-of -bank flows. Extensive modification to flow regime from abstractions and returns. Large catchment of low relief, draining
argillaceous rocks almost exclusively. Contains many large towns, but chief land use is agriculture.
RIVER FLOW DATA 81
054008 Teme at TenburY
Moosuring authonly: NRA•ST Grid reference: 32 ISO) 597 686
First year: 1956 Level stn rn 00): 48 00
Daily mean gauged discharges lcutsc metres per second)
DAY JAN FEB MAR APR MAY JUN JUll. AUG SEP OCT NOV Cf C
I 19 700 102 100 44. 150 5.594 3 506 2 279 2 032 1 257  1.114  795 7 604 6 798
2 21.970 94 470 34. 530 5.660 3 392 2 223 I 950 1 167 1.111 449 6.443 6.165
3 23.910 76 550 19 190 5 541 3 315 2 178 1 839 1 122 I 080 561 5.485 5 708
4 19 980 60 690 25.490 5 259 3 211 2.093 2 014 1 058 1024 678 4 692 5 306
5 18.320 50 340 23 030 5 088 3 115 2 123 2 144 1 024 1 029 509 4.154 4 977
8 27. 990 45 950 20.460 4.990 3 019 2 178 1953 1 0093 0992 1 062
1 0337 23.980 146 2130 18 140 4 931 2.960 2.152
8 20850 1270130 16410 4 655 2918 2117 1 876 0 999 1 010
9 18 990 79 660 14.590 4.844 2 971 2.173 1 755 0 991 0 998
10 18.430 63 160 13 360 4 633 3 155 2 113 1660 0 995 0 979
11 17.220 68 100 12 470 4.499 2.967 1 979 1612 1.027 0.985
12 16.790 70 460 11.640 4.397 2 839 1.976 1.556 1 037 0 999
13 16.030 66 200 12.170 4 386 2.769 1.955 1.530 1.061 0.997
14 15.270 67 060 10.900 4.464 2.708 1 906 1 472 1083 0 985
15 14.670 57.940 10 060 4.498 3 330 1 853 1.421 .1.076 0.978
16 14.500 46.830 9.503 4.399 3.935 1 817 1.399 1057 0.977
17 13 650 42.530 9 099 4 387 3 049 1.779 1 481 1 044 1.056
18 12.670 37 210 8.734 4 471 2.744 1 871 1.422 1.148 1 120
19 13.140 32.790 8 623 4 820 2.625 1 932 1 348 1.506 1.056
20 12.930 31 150 8 459 5 406 2.583 1.965 1 297 1 525 0 987
21 13.480 30.120 8 036 5 017 2 514 2 557 1 287 1 398 0.986
22 20.740 26 790 7 425 4 630 2.425 3.028 I 309 1 237 1 017
23 54.340 24 460 7.109 4 358 2.338 2 348 1 256 1.172 1208
24 51 910 23 240 7.140 4 168 2.266 994 1238 1 152 1 214
25 69.600 29.530 6 959 4 004 2 199 971 1 233 I 138 1. 137
26 63.370 40.050 6.548 3.968 2.174
27 105.600 42.030 6 366 3 896 2 140
28 173.200 45 970 6 220 3 796 2.091
29 110 000 5 963 3.710 2.203
30 124.000 5.769 3.606 2.397
31 114.503 5.635 2 213
Avenge, 40.710 58.160 13 360 4.599 2.776 2064 1 544 1.124 1 075 2.067 8.254 16 260
Lowest 12 670 23 240 5 635 3 606 2 091 1.770 1 716 0 991 0 977 1116 3 034 4 927
Iimhest 173 200 146 200 44.150 5.660 3.935 3 028 2.144 1.525 1.638 7.677 19500 43.720
Peak flow 216.30 166 90 51.29 570 4.38 320 2.18 1.63 1.79 8.10 24.18 49 85
Oar of peak 28 7 I 2 16 22 4 19 30 ' 31 20 26
MooiNy iota/
(mahon au m) 109.03 140 70 35.78 11 92 7.44 535 413 3 01 , 2.79 5.54 21 39 43 54
Runoll 1mm) 96 124 32 11 7 5 4 3 2 5 19 38
Rental? (mm) 149 134 17 30 28 65
23
35 48 99 60 93
Statistics of monthly data foc previous record (Oct 1958 to Dec 19891
1990
Catchment area (so km) 1134.4
Max all (m OD). 546
440 3.755 4.927
383 3 465 5 093
293 3.244 6 174
243 3 096 6 460
195 3.043 13.860
165 3 034 20 700
153 • 359 25.060
147 5.449 17 100
118 5 959 13.070
202 5.940 10 790
•
211 5.652 9 475
176 6 391 8 539
232 7.140 7.869
288 7 545 7.122
550 19.500 7 328
588 16 760 11 910
400 12.570 10.520
296 10 390 9 791
537 18.700 9 805
907 19 300 29 090
975 1 216 1 108 1 087 425 15140 . 42 040
897 1 247 1 066 1.085 3.287 12 180 42 360
830 1 361 1 056 1 057 4 300 10 130 35.860
770 1 332 1.100 1236 5 536 8.790 43.720
877 1352 1 130 1.638 5 345 7 717 38 520
1 347 1.108 7 677 37 770
•
Moan Avg 28 030 24 660 21 530 15.180 10 520 6.111 4 168 4 075 6 039 11 260 16.540 25 020
flows. low 6 291 8.011 7 435 4 691 2 569 1.558 1010 0 744 1 086 1 347 3.087 5 567
tywo 1964 1965 19/6 1976 1976 1976 1976 1976 1959 1959 1975 1975
H•gh 51 630 56.000 51 940 32.850 35 380 13 090 21 920 16 680 29.650 43.130 50.140 57 290
(yawl 1980 1977 1981 1987 1969 1969 1969 1957 1958 1960 1960 1965
Runoff: Avg 66 53 51 35 25 14 10 10 14 27 38 59
Low 15 17 18 11 6 4 2 2 2 3 7 13
Mgt 122 119 123 75 84 30 52 39 68 102 115 135
Flatilaa: Avg. 85 63 71 59 64 58 58 72 79 75 82 91
Low 23 8 5 7 24 I7. 15 23 3 17 33 23
sigh 157 138 146 132 174 125 122 165 211 183 169 183
Summary statistics Factors affecting flow regime
1990
Foe 1990 For record As % ol • Augmentation from effluent returns.
peacadog 1990 pre-1990
Moen flow Im's-11 12 390 14.390 86 • Natural to within 10% at 95 percentile flow.
Lowest yew% mean 7.279 1964
leanest yearly mean . 23.490 1960
towelll momIty moon 1 075 Sep 0 744 Aug 1976
HigMam monthly mean 58 160 Feb 57.290 Dec 1965
Lowest drily moan 0 977 16 Sop 0 647 27 Aug 1976
it ghost doh mean 173 200 28 Jan 248 900 4 Dec 1960
Yen 216 300 28 Jen  286 500 4 Dec 1960
10% ascoodance 36 130 34.290 105 •
50% arcandanca 3 471 8.681 40
95% erceedence 1 022 1 575 65
Annual total (maw cu ml 390 70 454 10 86
Annual runoff (Mill 344 400 86
Annual rainfall Man) 781 858 91
11941-70 ranfas average Imml 8781
Station and catchment description
Velocity-area station with a gravel control. Upstream shoalang may render low flow rating variable from year to year. Rarely goes out of bank.
Adjustments small and dispersed: natural catchrnent. Left bank characterised by high relief hills and broad valleys. Steep anti narrow on the right
bank. Geology mainly Palaeozoic sediments with Pre-Cambrian crystalline rocks of the Longmynd.13elatively Drift free. some valley gravel and
Boulder Clay in the lower reaches. Forestry. grazing..
82 HYDROLOGICAL DATA: 1990
055026 Wye at  Ddol Farm
Statistics Of MOnthly data for previous record Ma 1937 to Dec 1989-Incomplete or missing months total 0.2 yaws)
Station and catchment description
Initially, gauged nearby at Rhayader (55005,1937-69), named as velocity-area station with a rock bar as control Informal Rat V installed 1972
Bankfull width - 3Orn Cableway span 54m All but exceptional floods contained Lowest g/s on Wye unaffected by large water supply res Iflows
from rho Elan valley complex enter lust d/s) Wet, upland catchment draining impermeable. metamorphosed Silurian sediments. High relief,
headwaters reach over600m, and feature steep sided and high gradient streams Moorland and forestry .
RIVER FLOW DATA 83
056001  Usk at  Chain  Bridge 1990
Station and catchment description
Volocity-eree station: permanent cableway. Low flows measured at complementary station downstream (56010 - Trostrey weir). There is a
partial impact on flows resulting from three large existing public water supply reservoirs in upper catchrnent. Intake to canal upstream of gauge.
Some naturalised flows available. Geology - mainly Old Red Sandstone. Hill farming in upper areas, with dairy OClivestock farming below: forest
3%. Peaty soils in uplands, seasonally wet.
84 HYDROLOGICAL DATA: 1990
062001 Teifi at Clan Tern
Measuring authority. NRA-WEL
First year. 1959
Daily mean gauged discharges [cubic mimes per second)
DAY JAN FEB MAR APR MAY AIN JUL ALiG SEP OCT NOY CfC
1 30 3E0 158 COO 50 620 8 057 5 830 3 187 5 406 2 901 2009 16.430 40 220 23 040
2 38 840 144 600 43.510 8086 5 343 3.112 7.635 2.675 2 830 14 300 68.250 20 620
3 39 840 105 000 37 700 9 265 5 038 3 065 5 547 2 527 2 706 28 120 49 510 18.810
4 30 640 77 480 32.980 10 310 • 829 3 065 7 427 2.347 2 486 70 610 40.130 17 320
5 28 110 62 120 30 570 8 683 4.669 3 094 12.840 2 095 2 343 31 420 32 020 15.890
6 44 440 58 050 27 510 7 676 4.547 3 290 112 6170 1 762 2 307 35 520 26 530 14 850
7 44 .360 158 600 24 130 7 345 4 432 3 221
030  604
7 216 39.700 22 980 28 850
8 46 120 162 700 21 960 6 932 4 335 3 264 10 770 1 603 2 115 27 000 20 390 34 240
9 41 310 120 100 19 930 6 716 4 352 4 074 8 255 1 667 2 069 18 380 18 430 27630
10 41.720 95 510 18 590 6 663 4 494 4 290 6 672 1 694 2 004 14 060 17.160 24 020
11 46 703 109900 17 450 6 663 4 383 3 501 5 808 1 683 923 12 270 16 990 25 060
12 52.340 105000 15 990 6 477 4 200 3.150 5 254 1622 840 10 830 20 830 30.950
13 51 170 86 300 16 110 6 451 4 033 2.952 4 808 1660 1310 9 430 25 8110 27 340
14 48 820 79 720 15 240 6 772 4 091 7.939 4.302 1.747 809 8 722 29.140 22.080
15 42 460 71 400 13 750 6 716 6 714 2 895 3 939 1842 804 11 270 24.470 19.240
16 42 560 59 310 13 170 6 425 7 568 2 860 3 722 1842 785 13 490 22.520 17 800
17 41.650 59 280 12 560 6 247 5.918 2.830 3 485 2 018 785 11 690 27 230 16 730
18 35 010 52.990 12 130 6 610 4 872 2 884 3 253 2 076 785 10 130 79 030 15 520
19 41.760 77 290 11 960 7 967 4 353 3.125 2 945 2 237 2.059 9 765 36 010 14.910
20 42 260 107.100 11 650 13 740 4 038 3 092 2.796 3 213 4 814 9 303 62 800 33.200
21 54 110 92 500 10 970 10 970 3 857 3 959 2 646 3.707 3.289 8 493 83.490 72 870
22 75.180 71 010 10 470 8 535 3 729 5.790 2.540 3 096 3.218 7 888 87 980 73.920
23 119.200 56 700 9 824 7 485 3 301 5 250 2 421 2 856 6 808 7 537 82100 74.830
24 102 100 49 900 10 020 7 096 3.200 • 184 2.359 2 794 12 650 8.432 91.320 65 680
25 124 400 57 460 12.210 6 373 3 142 3 875 2 292 2.768 11 230 20 410 68.730 130 300
26 101.600 57.870 10 900 6 297 3.116 3.816 2.280 2 744 7 818 43 020 54 430 116 000
27 128 900 49 160 9 665 8 261 3 082 3 865 2 280 2 744 5 706 41.750 44 660 86 450
28 188 700 54 570 9.602 7 660 3 064 3 480 2 280 2 744 4 744 55 340 37 170 83 370
29 185 800 9.165 6 691 3 125 3 313 2.586 3.435 5.135 48 520 30.800 78 880
30 193 700 8 879 6.139 3.277 3.946 3 557 4451  16 360 44 030 26 310 70 100
31 173.400 8.768 3 086 3 080 3.735 43 660 105.000
Avorage 73.470 87.130 17 990 7 640 4 323 3 512 5 034 2 448 4 087 21 980 41 250 45.270
lowest 28.110 49 160 8 768 6 139 306.4 2 830 2 280 1 603 1785 7 537 16 990 14 850
H ighest 193 .700 162 700 50 520 13 /40 7 568 5.790 12 840 4.451 16 360 55 340 91 320 130.300
P eak Ilow 206 40 193 20 55 56 15 05 818 641 15 23 476 20 73 60 91 107 70 3650
Day of pew 28 7 I 20 15 22 5 30 30 28 23 • 25
McatNy total
.(mirmn cu mi 196 80 21080 48 20 1980 11.58 9.10 13 48 6.56 10 58 58 88 106 90 121.30
Runoff porn) 220 236 54 22 13 10 15 7 12 66 120 136
Rainfall immi 241 201 37 50 35 91 59 65 93 154 120 172
Statistics of monthly data for previous reccod (Jul 1959 to Dec 1989-incomplete as m)ssing months total 0.3 years)
Mean Avg 47 270 37 780 32 050 22 560 17.670 11 130 8 378 12.290 1684703 35 710 45 820 53 350
Rows Low 7 086 I i 140 8 280 7 481
1965 1962
4 228 2.975 1 819 1.117
1 0
3878293 6 161.906017.820
1974 84 1959tyear) 1953 1984 19 1976
19
1984 1963
Nigh 106 000 81 100 96 730 41 810 3677849) 41700 77002 1924993919
1985
19 0 39291919/40 48 680 102 000 8519306 93 980(year) 1974 1974 1981 19131
19 5
Runoff Avg 142 103 96 65 53 32 25 37 49 107 133 160
low 21 30 25 22 13 9 5 3 3 17 47 53
ugh 318 220 290 121 110 121 75 118 141 306 247 282
Mantel. Avg 145 93 107 84 79 79 79 100 116 152 153 161
Low 28 2 15 10 22 17 25 16 10 40 75 28
shah 326 213 311 163 168 148 166 180 242 293 279 315
Summary statistics
For 1990
Mean flow (rn'sT 25.810
lowest yearly mean
Highest yearly moan
Lowest monthly moan 2 448
Highest monthly mean 87 130
Lowast da.ly mean 1 603
II-ghest daily mean 193 700
Peak 206 400
10% exceedance 74 COO
50% exceadance 9 479
95% esceedance 1 936
Annual total (mincn cu rn) 813 90
Annual nsnott (mm) 911
Annual rainfall (nun) 1318






Grid relennce 22 ISM 244 416


































Catchment  wee  (sis km) 893
Max alt (m 001 593
Factors affecting flow regime
• Reservoir(s) in catchrnent
• Abstraction for public water supplies
Stationand catchment description
Velocity-area station Straight reach (width- 35m), natural control Flood flows spill over right benk. Public water supply impounding reservoirs in
upland area where there is mostly hill farming Tregaron bog (10 sq. km.) has partialeffect on flows; sensibly natural regime. Geology $ mainly
Ordovician and Silurian deposits. Dairy farming predominates in southern area. Forest: 5%. Peaty sods on hills, seasonally wet. Apart from
Tregwon bog, most of the lower areas have sods with permeable substrate.
RIVER FLOW DATA 85
065001 Glaslyn at Beddgelert 1990
Measuring authority: NRA-WEL
First yaw: 1961
Grid reference. 23 (S11) 592 478 Calchrnent area (so km). 68.6
Level stn (rn 001: 32.90- Max at (n OD): 1085
Daily mean gauged discharges (cubic metres per &atona)
D•Y JAN FEB MAR APR MAY AJN AA. AUG SEP OCT NOY DEC
1 3.131 7.333 6.148 096 I 112 1 286 7.715 0 855 1.557 2.163 16.680 I 743
2 4.964 5.568 5 147 .633 1.000 1 277 • 204 0 648 1.215 21 020 19 900 1.264
3 4.714 3.669 3.956 .859 0 849 1.935 3.005 0 515 1.405 16 530 6 401 - 1 176
• 3.816 7 572 3 419 708 0 805 1299 17.490 0 432 1.173 9.612 3.817 1 261
5 4.059 5.968 3 435 729 0 804 2.237 12 070 0.381 5 437 26 440 3 133 1 317
6 8 847 7.577 3 185 414 0 659 7 231 7.110 0.322 3 891 20 120 2.977 1 502
7 24 630 25.980 2.884 738 0 603 3 532 9 187 0.290 2 706 7 901 2.525 13.650
8 10.380 13 180 2 469 289 0 849 7.209 6 059 0 268 1.923 4.807 2 161 10 140
9 7.772 11.303 1.983 094 1.200 3 669 3 667 0 278 1 381 4 665 1 897 7.233
10 27.410 8.518 1 916 070 I 197 2 139 2.567 0 331 1.089 5 434 2 034 8 925
11 22.770 21 650 1.689 055 0 924 1457 2.088 0.380 0 906 7 130 3 364 21 380
12 14.590 9.159 1390 163 0.710 1119 1 874 0 364 0 760 4 117 6 512 12 150
13 5 957 6.821 1798 178 0 600 0 925 1.397 0.351 0 664 2 901 11.690 4.879
14 10 480 5.808 2 131 941 0 610 0 794 1001 0 408 0 597 2 662 8009 3 566
15 13.770 5.290 3 356 859 1 356 0 728 0.814 0.891 0 531 4.535 5.539 7595 .
16  16  680 4.108 3 841 580 1 867 0 632 0 720 1.334 0 464 7 665 13 030 2.157
17 8.662 9 971 2 385 841 1.523 0 581 0 677 1830 0 471 5.878 20 730 1969
18 8.124 5 322 2 005 058 1046 0 738 0 698 2.359 4 191 • 951 6 290 1 642
19 19.980 60 910 2 263 437 0 819 0.749 0 768 . 8.593 6.123 3.746 13 010 1 429
20 13.850 28 480 1.956 727 0 636 0 895 0.707 5 861 3.701 2 591 18 450 19800
21 24.710 8 658 4.711 980 0 519 1 617 0.560 4.743 3 367 1 806 12.540 13 950
22 19.030 5.389 2 957 072 0 479 1 973 0.453 3 857 2 699 1 414 5 939 28 720
23 22.550 4.398 2 304 545 0 533 1397 0.395 2 579 3.125 1 306 4.497 15 870
24 12 000 15.390 5 171 304 0 572 3.765 0.359 1 452 4 873 1.274 4 190 8 563
25 23 590 13.690 3 444 .220 0 504 3 668 0 310 1 006 5 081 1 821 3 035 19 620
28 7.368 11.150 2 750 .281 0 468 5 245 0 293 0 784 3 324 2.222 2.911 31 010
27 5.338 7 087 2.714 144 0 405 - 6 244 0 315 0696 2.410 • 019 3 017 8 081
28 5468 7.870 2 706 967 0.384 3 568 0 310
1 05 692 2 838 25 520
29 21.030 2 141 493 0 970 2 444 1.833 4.167 1.897 3 667 2.402 8.567
30 12.360 1 608 243 1.031 3.981 2 232 2.300 3.118 4.578 2.017 4.172
31 11.120 1.283 0 831 1.236 2.015 19 030 7.820
Average 12 800 11 710 2 876 2.157 0 834 2.478 2 971 1.684 2404 6 829 7 051
9'409Lowest 3.131 3.669 1.283 1 055 0 384
950 293 0 268 0.464 1 274 1 897
1176
Honest 27.410 60 910 6 148 6 437 1.867 7.23911 17 4 0 8593 6.123 26.440 20.730 31 010
Peak Ilow ' 55.38 85.35 691 796 197 13.79 2893  14  73 1450 52.25 32.80 71 25
Day ol peak 7 19 I 19 29 6 4 19 18 2 17 8
Montt* total
(rtellion cu ml 34.29 28 32 7.70 559 223 642 796 4.51 823 18.29 18 28 25 20
Runoff (mng SOO 413 112 82 33 94 116 66 91 267 266 367
Rainfall (rnnu 551 438 123 137 77 195 149 147 182 372 247 446
Statistics of monthly data for previous record (Dec 1961 to Dec 1989-incomplete  cr  missing months total 1.8 es:a:









1 734 0 814 01938025 01968285 0 495 01830785 1.840 31957286 31938993
14 460
(yOwl  19433 1984 1974




7:991873842 12,988608 11.830 131.93801980 196570'
1983 1974(yowl 1977 1981 1971
Runoff Avg. 304 199 247 144 130 123 137 197 223 290 320 351
Low 60 40 88 31 13 24 19 12 70 138 128 70
Nigh 532 460 809 311 276 281 278 502 447 522 546 640
RoenfalL Avg 310 200 260 180 175 195 204 268 275 323 356 353
Low 28 20 69 20 39 41 60 16 35 136 130 74
Rip 563 475 638 482 334 358 380 563 508 726 564 700
Summary statistics Factors affecting flow regime
1990
 
Fo. 1990 FOI record As la of • Reservou(s) in Catchment
ixeceding 1990 o990 • Regulation for HER.




Lowest yearty mean 4
Hnast 'ready mean 6.942 1
Lowest monthly mean 0 834 May 0 305 Aug 1976
Pginaal monthly mean 12.800 Jan 16.400 Dec 1965
Lowell drily  mean  0.268 8 Aug 0 039 9 Jul 1973
Hightsl deity mean 60.910 19 Fab 86 290 9 Mar 1989
Peak 85.350 19 Fab 220.700 26 Mar 1987
13 680 13 25010% clown:lance 103






Arinual total (milkon cu rn) 16500 90 -
nnAual runoff Inun1 2406
108258024
90
Annual rainfall (rnng 3064 3099 99
(1941-70 rainfall average (rnm1
 
3030)
Station and catchment description
A 20m wide river section rated by current meter and, in the past, by dilution gauging. Rating tends to be insensitive al low flows Cue to subtle
movements in the natural bed control downstream High flow gauging restricted to peaks and troughs because of rapid water level changes.
Station bypassed at high flows. Lakes (Dines and Gwynant) and REP discharge from the higher LIyn Llydaw marginally affect records. Catchment
drains the southern flanks of Snowdonia with much bare rock exposure (impermeable Ordovician volcanics).
86
Statistics of monthly data for previous record (OCt 1937 to Dec 1989)
Station and catchment description
Asymmetrical compound Crump prof Ile weir, , checked by current meter Drowns at flows above 200 curnecs Low flows maintained by releases
from major river regulating res (Celyn and arcing) Data prior to February 1970 is poorer quality - based on d/s Frbistock (67002. area 1040.0
sq km ) /low record D/s flood attenuation is notable Geology is 75% shales, slates, mudsiones and palaeozotc grits. 25% extrusive igneous
and Carboniferous rocks 80% grazed open moorland. 12% forestry, remainder arable, urban negligible
RIVER FLOW DATA 87
068001 Weaver at Ashbrook
Moasuring wthority MiA-NYV
First year: 1937





















































































































31 540 6 037
38 950 5.834
22.690 5.459














































































0 878 6 Aug
59 520 28 Jan






















































Grid reference: 33 ISil) 670 633





















































































































































0  641  Aug 1976
22 720 May 1989
0 394 17 Avg 1976
84 950 9  Feb  1946
212 400 8 Feb 1946





































































































Catchment area(so km): 622 0




































326 807 15 76 22.11
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Factors affecting flow regime
• Flow Influenced by groundwater abstraction
and/or recharge
• Abstraction for public water supplies.
• Augmentation from effluent returns.
Station and catchment description
Natural river section. Accuracy of early ratings not known and gaugings lost. However, callbration came under suspicion in 1972 and previous
records, particularly low flows, doomed to be of little value. Low flow rating then changed several times before station moved 400m
downstream and shallow V bed control constructed in August 1978. High flow rating (above 40 cumecs) has yet to be defined. Flat catchment
includes wostorn hall of Crewe. Post glacial deposits over (mostly) Keuper Marl.
88 HYDROLOGICAL DATA: 1990
072004 Lune at Caton
11941-70 fantail average (mml
Statistics Of monthly data for previous record (Jan 1959 to Dec 19139-incanplste or missing months total 4.0 von)
15251
Station and catchment description
Bann type compound broad-crested weir operated after 10/6/77 as full-range station. Previously used for low/medium flows: high flows from
Halton 3km downstream. High flows inundate wide floodplain. Transfers to river Wyre under Lancs. Conjunctive Use Scheme. Major
abstractrons for PWS. Headwaters rise from Shop Fell and the Pennines Mixed geology: Carboniferous Limestone. Sulurian shales. Millstone Grit
and Coal Measures. substantial Drift cover. Agruculture in valleys; grassland rising to peat moss in highest areas.
RIVER FLOW DATA 89
073010 Leven at Newby Bridge
Statistics of monthly data for previous record Llan 1939 to Doc 1989)
1990
Station and catchment description
Lovel record since 1939 from  lour  different sites at Newby Bridge. All flow records from 1939 to 1974 combined into a single sequence. Since
5/5/71 compound Crump profile wets - increased sensitivity at low flows. Full-range. Just d/s of Lake Windermere - highly regulated,
compensation flow. Major abstractions for PWS. sewage effluent from Ambleside. Predominantly impervious. Borrowdale Volcanics in north
and Silurian slate in south. Boulder Clay along river valleys. Mainly grassland, very wooded in lower reaches
90 HYDROLOGICAL DATA: 1990
076007 Eden at Sheepmount 1990
Statistics of monthly data for previous record lOct 1967 to Dec 1989-4ncomplete or missing mooths total 3.0 years)
Mean Avg 85 290 62 080 58 530 41 160 28 170 22 660 73 310 26 860 39 140 641712190 7337603 75 950
flows Low 39 880 26 440 24 360 13 070 11.050 10 420 El 377 . 70728193 92712196
1986 1975 1973 1984
7 961 30 430 32 490
Noon 1985 1974 1971
Nigh 151 200 107 600 119 700 63 960 6911.99187234190 50 380
1975 1988 1968 1970 1972




Runoff- Avg 100 66 69 47 33 26 27 31 44 75 83 89
* Low 47 28 29 15 13 12 10 s 10 9 34 38
High 177 118 140 73 81 57 69 108 120 264 143 168
I
Raintaa Avg. 128 74 102 64 71 72 88 95 112 130 124 125
*990
(
Low 50 13 43 8 25 27 22 19 25 31 54 43
Hqh 232 159 179 I I I 133 126 221 211 231 307 208 371
Summary statistics Factory affecting flow regime
Fcc  1990 For record As % of • Reservou(s) in catchment
macecing 1990 • Abstraction for public water supplies
Mean flow lm's-`) 57 310 50 030
1973
In-11191°5




Lowest montNy mean 11 620 An
11996767Harshest rnontHy mean 210 700 Feb 225.000 0cpt
Lowest (lake mean 9 567 14 Aug 5.468
7 9.
. Highest dedy mean 528 600 20 Feb 772 900 23 Mar 1968
Peak 705.400 4 Feb 1357 000 24 Mer 1968
10% erceedance 137145 600 106 500
50% esceedance 25 090 31 540 80
95% exceedence 10 610 . 9 897 10/
' Ames' runoff 1mm)






11941.70 raellall avenge Men)
Station and catchment description
Velocity-area station. Permanent cableway. Full-range. Most floods contatned in immediate channel. Pre-1970 (when lloodbanks constructed)
bypassed via Caldew floodplain Highly influenced by Ullswater: Haweswater and Wet Sleddale especially at low flows. Rural except for Carlisle.
Penrith and Appleby. Headwaters in Carboniferous Ltmestone of Pennines to east, impervious Lower Palaeozoics of Lake District massa to west:
moorland. Extensive Boulder Clay covered Permo-Triassic sandstone in Vale of Eden. Arable and grazing.
RIVER FLOW DATA 91
079006 Plith at Drumlanrig 1990
Station and catchment description
Volocity-area station on long straight reach at particularly well confined site. Cableway. Gravel and rock bed Natural channel control. Sensibly
natural flow regime. Afton Reservoir has small influence.
92 HYDROLOGICAL DATA: 1990
084005 Clyde at Blairston 1990
Station and catchment description
Recorder moved to present position in Nov 1974 from opposite bank. Section is natural with steep grass and tree covered banks. Velocity
profile slightly uneven due to upstream bend. Control - piers of redundant rail bridge. 300m d/s. Section rated by current meter to 3 4m, Just
below max. recorded stage. Some naturalised flows available. Very mixed geology with the older formations (Ordovician/Silurian) to the south.
Hill pasture and moorland predominates but some mixed farming and urban development is found in the lower valley.
RIVER FLOW DATA 93
093001 Carron at New Kelso
Statistics o/ monthly data for previous recovd (Jan 197910 Dec 1989)
Station and catchment description
40m wide river section with floodbank on right. Any bypassing in extreme floods will bo over 30m wide floodplarn on left bank. Unstable gravel
control requires regular calibration of low flow range Adequately gauged to bankfull. Computed flows are 100% natural 70% of catchment
drains through Loch Dughaill with little additional surface storage. Typical mix o/ rough grazing and moorland One of the wetter Highland
catchments currently gauged.
94 HYDROLOGICAL DATA: 1990
201007 Burn  Dennet at Burndennet  Bridge 1990
Measuring authority DOEN
First year. 1975
Daily mean gauged discharges (cubic metres par seconcn
DAY JAN FEB MAR ' APR MAY
Grid reference 24 (IC) 372 047
,Level sin (rn OD) 2 DO
Statistics of monthly data for previous record (Jun 1975 to Dec 1989---inoomplatte cw missing months total 0.1 years)
JUN AA AL/G
Catchment area (sci km) 145 3
Mae all cm OD) 539
SEP OCT NOV DEC
• Station and catchment description
Velocity-area station with cableway and natural control; discharge through the underlying gravels may be substantial No water abstractions or
significant returns. Geology is schist. limestone and guartsile curtailed at Burndennet Bridge by a major fault Eff0p Extensive sand and gravel
deposits either side of the River Remainder. ell and limited peat About 70% of the catchment is upland heath rising to above  500  mOD:
remairider agricultural grassland '
RIVER FLOW DATA 95
039001 Thames at Kingston
Measuring authority: NRA-T Grid reference: 51 (TO) 177 698 Catchment area (so km): 9948.0
Fi 1st year 1883 Level stn. (in OD) 4 70 Max alt. (m OD): 330
Daily mean naturalised discharges (cubic metres per second)
DAY JAN FEB MAR APR MAY JUN AA AvG SEP OCT NOY GEC
1 115.000 352.000 180000 67 100 48.600 35 303 25 700 18.900 17 400 43 800 28.503 20 300
2 106.000 356.000 145.000 71.200 44 400 32500 27.100 18 900 18.900 18.700 21 700 22.000
3 102.000 397.000 129 000 73 300 45.900 31.600 27 400 18.400 18.400 22.600 24.500 23 800
4 91.500 427 00() 115.003 70.300 42 400 33 200 17 000 17.400 18.900 22.600 21.400 21.600
5 86.900 387 000 122 000 66 400 44 900 32.800 28 400 16.300 20.000 23 100 23.703 19 500
94.900 358.000 116.000 62.700 43.9130 32.700 31.200 15.300 16 300 19 300 23 400 24 000
7 182.000 386 000 112.000 63.200 41 800 33 200 29.703 16 300 14.200 19.900 21.303 21.700
159 000 421.003 106.000 61 200 43.200 32 300 25 500 17.400 15 300 19.500 21.100 23 000
9 134.000 395.000 107.000 60 300 39 700 32800 25.900 16.800 14.700 20 000 19.600 29.900
10 116.030 369.000 106.000 57.900 43.900 31 400 27 500 16 800 12 100 16.700 23.700 28 900
11  109.000 361.000 99.500 59 800 46.500 32.200 25 100 16.800 16 800 21.900 22.700 38 600
12 95.400 361 000 90800 60.300 46 200 31 700 23.000 14 200 17.400 23 403 26 100 32 100
13 99.600 347.000 90 500 68 400 36.900 31.600 20.300 16.300 15 800 21.700 24.300 29 700
14 110  000 331.000 92 500 68.200 41 100 30100 22 000 14 700 16 300 20 600 28800 29.200
15 106 000 343 COO 92900 61 300 40000 30 800 23 000 15.800 16.300 22 200 26 500 29 600
16 91 000 316.000 88.600 62 400 40000 26.900 21 900 17.400 15 BOO 18 600 23 600 22.800
17 90.400 278 GOO 79 000 57 200 40 603 29 100 22.300 16 300 16.800 18.900 23.500 23 BOO
/B 79.900 245 000 83.700 58 200 39 000 26800 12 500 18 900 16.300 20.900 23 600 22 400
19 17.700 215 003 86 003 59 700 43 100 28.900 22.400 24 700 16.1300 23 100 25.900 23 400
20 77.500 192 000 95.103 60 030 32 500 29 100 22.403 29500 15.800 20 800 24 700 22.900
21 78.900 181.003 92 400 66 700 35 500 31 900 20 300 23.700  115 800 21 100 23 400 26 300
22 81.800 170 000 90.500 62 700 35.400 38.500 19.900 17.900 17 400 20 600 21 600 29 100
23 130.0313 155 000 79 900 60) 30800 37 100 17.700 17.900 17 900 20 400 18.100 17.300
24 178 000 147 000 74 400 585.00 31 800 31.900 19 500 19.500 19.500 21.203 21 000 26 900
25 179.000 145 000 73.803 55 51® 31 400 31 600 18.800 20.000 18.900 20 600 34 000 41.100
26 183 000 187.1)00 78 000 51.600 30 700 35 400 17.300 113.900 18.400 29 600 33 500 82 000
27 1411.000 184 000 73 BOO 53 000 30.700 30 000 17.900 20.500 18.900 40.300 31.600 78 000
28 179 000 170 000 72 300 51.500 31 100 28 800 17.700 18.400 18 900 44 500 27 BOO 50 900
29 i85 003 68.103 51.400 31 403 27 700 19.100 19.500 18 400 48 100 24.700 60 300
30 254 000 63 900 45 700 31.203 26 100 18.100 20 000 25.800 33.300 22.400 61.900
31 312 000 68 400 32.400 21 000 20 000 21 900 47 200
Averopo 130.000 292.200 95.230 60 860 38 610 31.430 22.830 18 500 17.370 24.510 24.560 33.550
Lowest 17.500 145 000 63 900 45.700 30 700 26 100 17.300 14.200 11 100 16 700 18.100 19 500
iiyonost 312 000 427.000 160 000 73.300 48 600 38 500 31.200 29.500 25.803 48.100 34 003 82 000
Montho total




Statistics of monthly data for previous record (Jan 1883 to 0.4 19891
Moan Avg. 137.700 134.200 116.100 89 630 65.130 48 830 35.260 32 630 34.340 49 900 83 280 112 400




ow. - N1905 1990 044 19900191032 119976 11944331921 1934
Fho370n 332.900 348 100 79:909470034 138 840 88780




1915 1904 1947 1951 1968 1931 1894
merited Avg 37 33 31 23 18 13. 9 9 9 13 22 30
runoff: Low 9 6 7 7 5
4
3 3 3 4 5 6
















Annust bowl Inklbon cu
Annual runoff Imen)
Annual redden (mm)
11941-70 minted twerp° own)
71 26 16 10 8 6 5 5 7 6 9
118 14 34 7 dB 18 32 35 60 33 70
65 49 53 48 54 52 58 64 57 73 72 73
14 3 3 3 a 3 a 3 3 5 a 13


















10 760 Arl 1921
370 900 Mee 1947
7.370 9 Jul 1934



















Factors affecting flow regime
• Reservoir(s) in catchment.
• Flow influenced by groundwater abstraction
and/or recharge.
• Abstraction for public water supplies.
• Flow reduced by industrial and/or
agricultural abstractions.
• Augmentation from surface water and/or
groundwater
• P.ugmentationfrom effluent returns
Station and catchment description
Ultrasonic station commissioned in 1974, multi-path operation from 1986. Full range No peak flows pre-1974 when rinds derived from
Teddington weir complex (70m wide), significant structural improvements since 1883. Some undorestirnation of pre-1951 low flows. Baseflow
sustained mainly from the Chalk end the Oates. Runoff dacreased by major PWS abstractions - naturalised flows available. Diverse topography .
goology and lend uso which - together with the pattern of water utilisation - has undergone important historical changes.
96 HYDROLOGICAL DATA: 1990
Part (ii) — The monthly flow data
The introductory information (measuring authority
etc.) is as described in Pan (i).
Hydrometric statistics for the year
The monthly average, peak flow, runoff and rainfall
figures are equivalent to the summary information
following the daily mean gauged discharges in Pan
(i). Because of the rounding of monthly runoff
values the runoff for the year may differ slightly
from the sum of the individual monthly totals.
A 'comment' - appearing at the end of the station
entry - may be used to draw attention to any
particular factors influencing the accuracy of the
data for the featured year or, more generally, to
indicate that the published hydrometric data are
subject to review.
Monthly and yearly statistics for previous
record
Monthly mean flows (Average, Low and High) and
the monthly rainfall and runoff figures are equiva-
lent to those presented in Part (i). An asterisk
indicates an incomplete rainfallseries; the first and
last years of data are given in parentheses. Due to
the rounding of monthly runoff values, the average
runoff for the year derived from the previous record
may differ slightly from the sum of the individual
monthly totals. The peak flow is the highest dis-
charge, in cubic metres per second, for each month.
For many stations the archived series of monthly
instanianeous maximum flows, from which the
preceding record peak is abstracted, is incomplete,
particularly for the earlier years, and certain of the
peak flows are known to be of limited accuracy.
Where the peak value - in an incomplete series - is
exceeded by the highest daily mean flow on record,
the latter is substituted; such substitutions are
indicated by a 'd' flag. An examination of the
quality of the peak flow figures is underway and
significant revision may be expected as this review
proceeds. The figures are published primarily to
provide a guide to the range of river flows experi-
enced throughout the year at the featured gauging
stations.
Factors affecting flow regime
Code letters are used as described in Part (i).
Station rype
The station type is coded by the list of abbreviations
given below - two abbreviations may be applied to














Crump (triangular profile) single crest weir
Compound broad-crested weir. The com-
pounding may include a mixture of types
such as rectangular profiles, flumes and
shallow-Vs and with or without divide walls
Compound Crump weir
Electromagnetic gauging station
Essex weir (simple Crump weir modified
with angled, sloping, triangular profile flank:
ing crests) in trapezoidal channel
Flume





Triangular (V notch) thin-plate weir
RIVER FLOW DATA 97
004001 Conon at Moy Bridge 1990
Measuring authority: HRPB Grbd reference: 28 (NH) 482 547 Catcffment area (se km): 981.8
First year: 1947 Level stn. (m OD): 10.00 Max alt. (m OD). 1052
Hydrometric statistics for 1990
JAN FEB MAR APR MAY AIN AA AUG SEP OCT NOV IXC Year
Flows Avg. 92.510 150.000 191.500 72.290 31.120 24.510 40.010 36.970 57 790 89 130 70 820 78 080 77.538
(m7s-'1: Peek 284.60 476 10 50700 162.10 89 95 83.49 78 08 8003 154.10 159.80 227 20 166.90 507.00
Runoff awn) 258 377 533 195 87 66 1 II 103 156 248 191 217 2542
Rainfoll (rnm) 301 365 453 133 53 112 77 116 188 212 164 243 2417
Monthly and yearly statistics for previous record (Oct 1947 to Dec 1989-incomplete oe missing months total 5.7 years)
Mean Avg. 68.110 60.130 56.600 40 960 31 720 21 890 20 460 27.710 40 610 54 190 63 470 71420 46.387
flows Low 31.690 25 810 18 670 13 940 10 940 8 861 2.959 8 162 12.510 23 090 24 090 27 970 29.991(m3a-') High 138.300 164.600 127.900 75 730 53.050 47.560 36.690 45.140 94 870 94 030 121 700 165.100 63.199
Peek flow 1m3s -1) 486.20 703 90 362.90 203 90 232 20 165.20 247.40 254.90 223 70 324 80 411 80 1076 00 1076.00
Runoff (nvn) . 190 153 158 110 88 59 57 77 109 151 171 199 1522
Rainfall Imml' 194 135 162 101 104 94 107 127 167 214 201 225 1831(195319891
Factors effecting flow regime: H 1990 runoff is 167% of previous mean
Station type: VA rainfall 132%
007002 Findhorn at Forres 1990
Measuring authority HRPB GrIO reference 38 (NJ) 018 583 Catchment area (SC1 km). 791 9
First year 1958 Level stn (m 001 9.60 Max alt. Im 00): 941
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Year
Flows Avg 27 030 53 760 58 360 17010 6 724 17 280 14 400  14  850 17 890 27 170 27 750 27 550 25.649
ImIa""): Peak 125 20 300 10 267 30 37 82 15 65 53420 191 80 41000 202 60 430 60 153 10 135 80 534. 20
Runoff (mm) 93 166 200 56 23 57 49 51 59 93 92 94 1034 .
Rental! (mm) 118 197 228 63 33 130 52 119 112 121 133 141 1445
Monthly and yearly statistics for previous record (Oct 1958 to Dec 1989)
Moan Avg 24.150 20 470 23 580 21.520 15 960 10.170 9.771 13 900 15.170 20 880 21.890 24 740 18 598.
flows Low 9 429 5.259 8 615 5 560 3 836 3 321 2.741 2 478 2.863 3 547 9300 8 332 11.994
Irn/C") Nigh 51.190 44 700 54 320 54 170 41 990 41 900 24.650 58.840 37.870 49 540 39 710 61.550 25.482
Peak flow mi1s') 381.10 537.70 410 00 173 50 294 30 430 20 469.10 2410 00 661 10 512 00 465 20 616 90 241000
Runoff (mml 83 64 81 71 55 34 33 48 50 71 76 85 751
Renton own) 104 68 86 63 73 76 85 104 100 I I I 113 105 1088
Factors affecting flow regime N
Station typo VA
1990 runoff is 138% of previous mean
rainfall 133%
008007 Spey at Invertruim 1990
Measuring Duff-amity: NEAPS Grid reference 27 (NN) 687 962 CatchMent area Isq km): 400.4
First year 1952 Level stn. (m OD): 241.50 Max alt. (m 00): 951
Hydrometric statistics fcc 1990
JAN FEB MAR APR mAY .A1N AA AUG SEP OCT KW (EC Year
Flows Avg. 15.120 39 980 42 630 4 768 2.767 - 3 173 2.711 2 295 3841 6 702 4 189 7.142 11.120
lm's-11: Peak 70 19 269 10 171.30 817 4.88 20.99 807 6.78 19 37 39 38 15.36 42 30 289.10
Runoff Ineml 101 242 285 31 19 21 le 15 25 45 27 48 876
Rainfes Imen) 321 397 398 115 33 95 63 103 101 179 89 270 2164
Monthly and yearly statistics for previous record (Oct 1952 to Dec 1989)
Mean Avg 8.990 8.674 6.600 4 174 3.599 2.927 2811 3 375 4.733 6 877 7.523 9 430 5.646
flows Low 3.314 1.953 2 722 2 075 1.413 1.123 1.042 0.852 1454 1 638 3 235 3 518 3.935
(rn's-') liqh 23.280 21 020 20 600 7.126 6 210 6 269 5.021 7.545 14 650 14 830 15 960 24 970 8.037
Peak flow ImIa-') 264.50 198.20 274 50 61.90 43.92 45 93 72 83 75 00 108 00 106 90 170 60 259.50 274.50
Runoff imm) 60 •i 44 27 24 19 19 23 31 46 49 63 445
Rainfall (rnm) 181 106 123 72 88 76 87 105 134 167 161 177 1457
Factors affecting flow regime: H
Station typo: VA
Factors affecting flow regime: N
Station lype: VA
1990 runoff is 197% o/ previous mean
rainfel 149%
009001 Deveron at Avochie 1990
Measuring authonty: NERPE1 Grid reference: 38 INJ) 532 464 Catchment area (so km): 441 6
Firm year: 1959 Level stn (m 001 81 80 Max alt. Im OD): 775
Hydrometric statistics for 1990
JAN FEB MAR APR MAY MN AA AUG SEP OCT NOV CC Yea.
F‘ows Avg. 3.526 7 424 7 812 4 457 3 274 4 121 5 056 3 481 4.267 10 630 14 860 9.333 6.508(ml.- 'I: Peek 23.79 32.99 4502 906 11 93 62.96 53 53 25 19 44 943 134 10 51 12 51 72 134.10
Runoff annil 21 41 47 26 10 24 31 21 25 64 87 57 4155
Rainfall Mini 48 78 51 46 61 110 54 75 102 129, 122 62 938
Monthly and yearly statistics for previous record (Oct 1959 to Dec 19891
Mean Avg. 12.510 10.690 11.710 10 300 7 746 5 176 4.663 8 012 5 832 8 894 10 590 11 510 6.798
flows Low 3.688 3 052 3 391 4 314 3.631 2.610 1.786 1.821 2.092 1934 2.668 3.504 4.051
ense-') High 24.440 19.720 22.230 21 500 21.930 11.130 9.841 19.110 16.040 . 28 210 29.790 23.590 12.437
Peek flow 1m7s-l) 120.50 84.90 118.00 76 13 183 70 153.10 146 40 236 50 155.70 221.90 177 70 157.10 236.50
Runoff Knell 76 59 71 60 47 30 28 36 34 54 '62 70 629
Rainfall 1mml 94 64 77 70 73 65 77 93 84 99 103, 90 989




010002 Ugie at Inverugie
Measuring authonty. NERP13
First Year 1971
Hydrometric statistics for 1990
JAN FEB MAR APR may Jun
Flows Avg 2.363 • 164 3 396 1 927 1467 1 938
(nilsir Peak 13 57 11 82 7.73 259 179 885
Runoff 1mm) 19 31 28 15 12 15
RamfaS(rivn/ 46 73 26 39 35 92
































011001 Don at Parkhill
Measuring authority NEWT
First year 1969










Wan Avg 30 590
flows Low 9.259 6 557
Ini2s-') High 48 660 52.240
Peak flow Ir0s-') 185 90 131 00
Runoff trnm) 64 54
Ftenfas (mm) 96 57












77.980 28 110 15 210
6 274 9 174
48 950 44 750
143 70 107 50
59 51
74  64
Mean Avg 24 190 24 670 30.140
flows Low 11 460 9 795 (6 450
Ir0s-') High 48.590 45 670 42 750
Peak flow im,s-') 24080 104 50 169 (0
Runoff Imm) 89 83 1 II
Rainfall (mm) 117 79 112




Hydrometric statistics for 1990
Mean Avg 15.630 11 990 17.160
flows Low 10600 7069 9 773
(In's - II High 21 180 " 19 330 26.610
Peak flow frnFr 'I 73 92 73 73 96.99
Runoff (civil) 85 65 94












Grid reference' 48 (NK) 101 485































Gricl reference 38 (NJ) 8137 141
Level stn (in OD). 32 40
MAY JUN
7 514 6 896 9 660
17 31 19 54 53 27
16 14 20
54 101 41
16 790 12.030 10 490
9.544 6 424 5 128
34 770 27.560 27 530
92 06 101 60 118 10
35 25 11
64 59 70
013007 North Esk at Logie Mill
013008 South Eskat Brechht
Ge id  reference 37 (NO) 600 596
Level sm (m 00) 1800
JAN FFEI man APR MAY JuN
Fiows Avg 18 030 34 820 15 080 8 358 3 477 4 031
00s- 'I Peek 62 49 102 20 2434 16.04 6.01 57 76
Runoff (mml 99 172 82 34 19 21
Remise Imm) 165 201 66 40 38 113





















































































4 710 6 135 7 287
0 894 1 531 1.360
9 079 18 230 13 320






























Measuring authority. 212P8 Grkfl reference. 37 (NO) 699 540
First year: 1976 Level stn. (rn 001- 1060
Hydrometric statistics for 1990
JAN FEB MAR APH MAY JUN  JUL AUG SEP OCT N3y
Fiows Avg 23 730 46 630 16.190 7 156 4 110 6.955 " 7 663 3 308 4 401 22 150 17 180
onfr 4 Peak 110 60 (9500 30 89 14 88 908 131.50 90 46 769 23.04 159 60 53 57
Runoff trarn) 87 155 59 25 15 25 28 12 16 81 61
Rainfall Imml 135 168 45 40 40 109 27 55 65 154 66






Catchment area (sq km)' 325.0



























22 450 15 650 9 282 6 899 10 230 11.560 27.920 24 560 19 510
9 071 8.179 3 684 2 685 1 548 3.622 4 099 5.281 15 950
34.750 36 410 24 300 18 060 35 810 30 540 80 410 91.170 59 880
230.40 180 80 271 90 133 00 199.20 342.80 45280 462 10 398 10
80 57 33 25 38 st 102 87 108






12.740 15 190 16 2W
3 494 3.949 9 996
28 630 49.350 13 650















1990 runoff is 73% of previous mean
rainfall 95%
Catchment area (sq km) 1273.0












1990 runoff is 63% of previous mean
rainfafl 9196
1990
Catchment area (Scl km) 730.0












1990 runoff is 73% of previous mean
rainfall 86% •
1990
Catchment area (sq km) 490.0













Factors affecting flow regime 1990 runoff es 85% of previous mean
Station type VA rainfall 93%
RIVER FLOW DATA 99
014001 Eden at Kemback
Measuring authority. TRPB
First year 1967
Hydrometric statistics for  1 990
JAN FEB MAR APR MAY JUN
Flows Avg 7 626 10 580 4 430 2 338 1 722 1 555
') Peak 36 03 31 37 10 38 3 99 2 26 15 25
Runoff (mml 66 83 39 20 15 13
Rainfall imm) 130 128 38 31 29 140
Monthly and yearly statistics for previous record (Oct 1967 to Oec 1989)
Mow) Avg 6 857 6 277 4.993
flows Low 2.546 2 170 1408
Inn's') High 10 890 19 460 8.096
Peak flow fm1s-') 59 05 71 31 54 89
Runoff (min/ 60 50 44
Rainfall (inn) 83 54 66
Factors affecting flow regime S GEI
Station typo VA
015011 Lyon at Comrie Bridge
Measuring authority TRPB
Fast yew 1958
Hydrometric statistics for 1990
JAN EtO MAR
Flows Avg 27 710 54 190 67 160
Im1s-') Peak 137 60 377 90 311 30
Runoff (wn) 190 335 460
Rainfall Imml 480 560 460














Factors affecting flow itigune H
Station type VA
Mean Avg 7.790 5.973
news Low 2.263 1 050
(m14-) High 15 240 12 020
Peak flow frn3a-'1 250 40 130 20
Runoff (mm) 210 147
&wife,' (null) 235 157




































Hydrometric statistics for 1990
JAN FEB MAR APR
How, Avg 13.110 20 280 11 270 2 708
(rnts-')- Peak 90 24 189.20 54 82 I 1 08
Runoff (mm) 353 493 303 71







Grid reference 37 fNO) 415 158






Grid reference 27 (NH) 786 486














































016004 Earn at Forteviot Bridge
Mean Avg 47.240 37 460 37 900 20 440 15 070 9 559
flows Low 19 630 16 070 12.310 8 389 4 906 4 095
frnIs-') High 85 510 66 290 74.340 33 790 47200 20 070
Peak Ilow (rnis-') 277.50 21450 26460 162.20 155.20 114 90
Runoff (rim) 162 117 130 68 52 32
Rainless (rnm) 165 104 142 57 84 69
























016003 Ruchill  Water  at Cuitybraggan
Grid reference 27 INN) 764 204

































































2 661 4 931
0 164 0 345
9 246 10 260
























Monthly and yeady statistics tor previous retool (Oct 1970 to Dec 1989-incomplete or missing months total 0.2 year»)
Moasuring authority 1 RPI3 Cad reference 37 (NO) 043 184
Forst year- 1972 Level sin (m 00). 7.80
Hydrometric statistics for  1 990
JAN FEB MAR APR MAY JuN AA AUG SEP OCT NOV
Flows Avg 72 020 127 100 67 820 19 880 7 259 9 926 10 360 5 368 6 503 33 110 19 210
en5s-) Peek 8790 337 00 132 40 43 60 18 30 10)30 73 38 20 21 15 36 165 20 41 25
Runoff (Fran) 247 393 132 66 25 33 35 18 22 113 64
Rainfall (rnm) 324 357 196 70 42  141  47 82 54 218 59
Monthly and yearly statistics for previous record (Oct 1972 to Dec 1989-incomplete oe missing months total 0.3 years)
8 353 11 910 20 510 32 010
2 658 2 456 5 302 5 984
24 620 46 660 55.680 61 980
142 30 169 70 271 80 241 20
29 II 68 110
85 106 153 151
Catchment area (so km) 307 4

































3 (86 4 524 5 699
0 833 0 830 1 731
6 880 14 440 12 390
35 97 39 37 47 82
28 38 50
76 73 75
1990 runoff is 94% of provious mean
rainfall 112%
Catchment area %q km) 391 1












1990 runoff is 160% of previous mean
rainfall 138%
Catchment area (so km) 99.5






6 253 7 467 7 549 4.880
0 789 2.306 1.630 3.281
12 130 16 550 12.350 6.588
136 60 183 30 174 50 250.40
168 195 203 1548
210 232 231 2000
1990 runoff is 122% of prevEous mean
rainfall 123%
Catchment area (so kro)782 2
















































1990 runoff is 123% of previous mean
rainfall 122%
100 HYDROLOGICAL DATA: 1990
017001 Carron at Headswood
Measuring authority FRPB
First year 1969





Gnd reference 26 (NS) 832 820
Level sin '(n OD) 17 10
JAN FEB MAR APR MAY JUN JIA, AUG SEP OCT NOV
11 300 14 130 9 819 7 266 1 041 1 291 1 228- 1 048 1 088 5 599 1 931
53 70 147 /0 4194) 814 259 20 12 11 54 796 7 85 121 40 21 04
148 779 215 48 23 27 27 23 23 123 41
378 351 258 106 53 145 55 131 88 755
Monthly and yearly statistics for previous record (Aug 1969 to 0tt.1989)
Mean Avg 5 566 3 959
flows Low 1 943 1 018
Im's - '1 High 10 890 8 959
Peek flow (nits '1 130 30 78 40
Runoff Irnml 122 79
Rainfall (mml 169 107
Factors affecting flow regime S E
Station lyOn VA
017002 Leven at Leven
Measuring authority FRPB
First year. 1969
Hydrometric statistics for  1 990
JAN 1 HI MAR APR mAY AA
Flows Avg 13 190 21 400 13 070 2.703 '2 215 1 313
Im's 1 Peak 43 19 40 28 23 27 867 350 25 24
Runoff (mm) 83 122 83 23 14 14
Rainfall (mm) 179 165 82 39 30 147
Monthly and yearly statistics for previous record (Aug 1969 to Dec 1969)
Mean Avg 11 301) . 10 110 7 540
flows Low 4 786 2 882 1 543
Ilpan 20 700 21 660 14 670
Peak flow 1m3s I 53 54 128 00 39 19
Move (rnm) 71 58 48
Rainfall (mm) 94 61 79
Factors affecting flow regimeSR El
Station type VA
018003 Teith at Bridge of Teith
Measuring authority FRPB ' Grid reference 27 (NN) 725 011
First year 1957 Level stn Im OD) 14 70
Hydrometric statistics tor  1990
•
JAN Eta mmi APR MAY JUN .Alt. AuG SEP OCT
Flows Avg 59 700 109 100 81 670 17 630 5 960 8 686 9.550 8 690 11 830 34 460
1m3s- 'I Peak 176 20 361 80 215 30 30 02 1123  62 42 32 34 32 02 2793  141  90
Runoff (mm) 309 509 422 88 31 43 • 49 45 59 • 178
Rainfall enrn) 460 502 397 127 46 145 79 (26 126 311
Monthly and yearly statistics for previous record (Jan 1957 to Dec 1989—Incomplete or ovules months total 0 1 years)
Mean Avg 35 170 28.270 27 310 15 680
9 608 5 743 6 589 5 612
IM's 1) High 72 430 70 420 67 510 30 040
Peak flow Im3s 1/ 303 90 77120 21740 93 10
Runoff (mm) 182 133 141 78
Rainfall Immli 230 145 177 89
ii I 963.19891





Hydrometric statistics for 1990
JAN rEll MAR APR
Flows Avg 16 750 22 270 15 530 4 551
On3s 1 Peak 56 10 81 93 55 83 15 80
Runoff Irnm) 114 257 198 56





















3 839 1 976 1.527 1 196 1 123 1 652 3.062 4 011 5 337 5 233 3.204
1 232 0 80/ 0594) 0 580 0 549 0 557 0 467 0424 1 412 1094 2.108
9 295 3 444 5 724 2 834 4 650 13 092 16 720 10 270 9 759 10 470 4.575
92 83 43 62 51 35 33 74 65 38 84 48 124 30 124 80 10580 147 90 147.90
84 41 33 25 25 36 65 88 113 115 827
141 72 88 83 89 116 154 163 180 168 1530








5 147 3 683 3 087 1881 3 176 3 840 5 938 8 360 10 410 6.189
1.413 2 012 1 166 0 902 0 820 0 970 0 795 0 972 3 462 2.269
9 712 12 050 7 044 5 300 I 1 840 21 040 13 170 26 510 19 200 9.294
44 68 44 54 26 93 28 83 25 69 84 25 40 67 56 76 62 69 128.00
31 i 23 19 12 20 23 38 51 66 481
50 63 63 66 75 89 88 95 93 916








Oral reference 37 (NO) 369 006







018005 Allan Water at.Bridge  of.  Allan
Grid reference 26 (NS) 786 980













9 394 9 537 13 490
3.953 3 781 3 135
71 520 26 390 54 210

























































2 025 10 540
7 45 97 82
25 134
53 197
Catchment area (so km) 122.3
Max alt (m OD) 570
Catchrnent  area  (so km) 424 0






Catchment area (so km) 51130







5 897 9 842
66 410 70 650
















































1990 runoH is 147% of previous mean
, rainfall 136%
1990
Catchment  area (SO km) 210.0






3 179 5 089 .7143 9 072 9960 .6303
0648 0 907 0 971 3 642 3 709 4.269
12 390 14 600 12 420 17 760 .17 140 9.090
67 48 10560 111 00 97 89 112 60 112.60
41 63 91 111 127 948
96 179 133 138 143 1286
1990 runoff is 127% of previous mean
rainfall 130%
RIVER FLOW DATA 101
020001 Tyne at East Linton
Measuring authority FRP8
First year 1961
Hydrometric statistics for 1990
Moan Avg 4 650 3 765
flows Low 1 032 0 783
en's- ll High 11 540 8 624
Peak flow (mfs- II 93 02 39 39
Runoff (men) 41 30
Rainfall Onng 63 41
Factors affecting flow regime El
Station type VA
021006. Tweed at Boleside
Measuring outhonly TWRP
First year 1961
Hydrometric statistics for  1 990
Mean Avg 55 500 44 110 44 260 29 780
fiows Low 14 300 10 480 14 930 9 896
(mls-') High 110 700 BI 860 101 000 57 330
Peak flow vela4 678 60 483 90 470 10 248 90
Runoff Imml ' 99 72 79 51
Ponta (mm) 123 81 103 68
Factors effecting flow regime S P
Station typo VA
021012 Teviot at Keswick
Measuring authowty TWRP
First year 1963
Hydrometric statistics for 1990
JAN ktB MAR APH
Flows Avg 26 210 34 800 12 840 2 852
only' ') Peak 146 20 176 10 65 36 521
Runoff orun) 217 261 106 13







Mean Avg 4 935
flows Low • 1 682
Ncin 8 774
pan ftow (rn7s - 'I 47 50
Runoff Imml 76
Rewrap (nu) 91
13 420 10 640
6 981 4.234
28 560 18 510
185 90 235 30
Ill 80
115 76




Hydrometric statistics for 1990
Femora affecting flow regime. S P
Station type VA
4 100 3619





10 110 6 178
2.991 . 2 189










Cud reference 36 (NT) 591 768
Level stn On OD) 16 50
JAN FEB MAR APR MAY RAI
Flows Avg 3.086 4 717 1970 0 856 0 780 0 879
(m7s- ) Peak 2391 17 17 556 107 102 627
Runoff onm) 27 37 17 7 7 7
Rainfall imm) 89 89 23 19 34 117
Monthly and yearly statistics for previous record Wm 1981 to Dec 19891
JAN FEB MAR APR MAY JUN
Flows Avg 97 890 152 200 58 620 16 490 1 1 360 12 140
len's-I Peak 337 90 501 60 147 30 23.83 33 45 68 10
Runoff Inunf 175 245 105 29 20 21
Menlo (em) 233 251 79 49 50 121






3 948 2.876 2.421 1.481 1.288 t 676 1 792 2 166 3 496 3 598 2.759
0 531 0 644 0 926 0 586 0 500 0 468 0 461 0 450 0 523 0 582 0709
8 789 7 824 11 600 6 142 4 393 9 855 8 490 7 000 11.210 8.405 4 146
66 17 50 88 119 70 59 12 70 18 112 70 9034 82 71 127 50 52 02 127.50
34 24 21 13 11 15 15 19 30 31 284
59 48 60 52 62 78 67 66 70 60 726
. .
1990 runoff Is 100% of previous mean
rainfall 117%
Or•I reference 36 (WI 498 334
Level stn (m OD) 94.50

















JAN FEB MAR APR MAY  MI
Flows Avg 7 507 11 090 5 659 1 555 1 019 0 936
(rnTeTm) Peek 3039. 30 19 20 14 274 173 10 18
Runoff grunt 115 153 90 23 16 14
Rainfall (nun) 180 174 85 42 43 108
Monthly and yearly statistics for previous record (Oct 1968 to Dec 1989)
1. 777 1410
0 882 0 787
4 104 2 653













Ord referemce 36 INT) 522 159





021018 Lyne Water at Lyne Station
Grid reference 36 (NT) 209 401






















3 480 • 4 778
0 675 0 734
12 300 19.120













24 270 16 160 15000 22 020 29 990 40 320 49.340 51 960 35.203
7.605 7.413 6 362 5 012 • 572 4 435 11 570 22 450 18.577
64 330 32 820 40 970. 81 400 95 510 96 720 119 800 100 403 44.323
8280 12607 342 60 444 30 496 30 1019 00 486 30 571 90 1019.00
43 28 27 39 52 72 85 93 741
86 76 87 108 118 122 122 119 1213
1990 runoff is 133% of previous mean
rainfall 117%
AUG SEP
































































Catclonen1 area (so km) 307.0
Max all frn OD) 527
NOV GEC
3 426 7 346
19 22 37 88
29 64
45 96
Catchment area (sq km) 15000






Catchment area (so km): 323 0











1990 rtmoff is 125% of previous mean
rainfall 121%
Catchment area Isq km) 175.0
































































1990 runoff is 143% of previous mean
rainfall 130%
102 HYDROLOGICAL DATA: 1990
021022 Whiteadder Water at Hutton Castle
Measuring authority TWRP
First year 1969
Hydrametnc statistics for 1990
JAN FEB /4411 APR MAY JUN Jut.
Flows Avg 5 731 9 156 4 282 1 808 1419 1393 2 539
(m Is .1 Peak 29 63 4720 12.14 788 252 562 2808
Runoff enne 31 44 23 9 8 7 14
Rainfall1mm) 82 81 17 20 31 102 42



















Factors affecting flow regime S P
Station type CC
022006 Blyth at Hanford Bridge
Measuring &Uthority NRA-N
First year 1966
Hydrometric statistics for 1990
JAN FEB MAR APR MAY AM AA Auf: SFP OCT NOV
Flows Avg I 440 4 242 1 447 0 392 0 421 0  273  0 704 0 117 0 140 0 356 0 467
Ini1/4-') Peak 623 2946 538 141 214 058 087 .130 050 108 1 44
Runoff Imm) 14 38 14 4 4 3 2 1 1 4 4
Haines. Imne 57 75 19 14 59 56 34 49 40 72 47
Monthly and yearly statistics for
Mean Avg 4 575
flows Low 0 5E1/
Im3s  1) Nigh 10 150
Peak now trri1/4-1) 146 60
Runoff Irnm1 45
Rainfall tram) 66








023001 Tyne at Bywell
Measuring authority NRA-N
First year 1956







JAN FEF1 MAR APR mAY JUN Jut AUG SEP OCT NOv
Flows Avg 77 520 161 800 61 110 18 260 15 300 9 216 15 300 11 020 14 190 42 950 27 850
trnIs- I/ Peak 585 90 113708 398 90 43 61 176 30 60 8/ 12230 34 43 102 50 424 90 248 80
Runoff Imml 95 181 75 22 19 11 19 14 17 53 ' 33
Rareall Imral 171 226 55 44 61 83 53 58 68 131 59
Monthly and yearty statistics for previous record 10ct 1956 to Dec 1989—Incomplete of missing months total 0.2 years)
Mean Avg /3 320 57 520 56 220
flows Low 19 120 14 360 20 150
Im's ') High 150 800 98 140 150 900
Peak flow Cm's1 1575 00 922 10 14/1 00
FILsiuff (ram) 90 65 69
Rainfall (rnml 102 70 86




Hydrometric statistics tor 1990
JAN FFR MAR .
Flows Avg 1 983 3  212  1 322
lmis II Peak 15 70 19 38 468
Runoff tram) 71 104 4  7
Rainfall tram) 124 101 39
Monthly and yearly statistics for previous
Mean Avg 2088 I 753
flows Low 0 515 0 471
Im's I) High 4 341 4 011
Pthlk now un's-') 3467 39 16
Runoff Imm/ 75 57
Rainfall (rem) 89 63














Grid referunce 36 INT) 881 550



















Grid reference 45 (NZ) 243 800
Level SIn lre OD) 24 60



















Grid reference '45 (NZ) 038 617
Level stn Im OD) 14.00
024004 Bedburn Beck at Bedburn
38 710 25 060 18 250 19 750 29 480 34 870 46 680 61 190
8 461 / 146 4 910 5 199 3 403 4 155 4 727 18 090
75 620 60 650 50 010 58 000 77 360 106 600 14  /  100 147 000
905.60 476 30 440 30 1105 00 1561 00 24300 1586 00 1382 00
46 31 22 20 36 42 57 73
63 69 68 83 97 90 95 103
God reference 45  (NZ)  118 322






















0 674 0 728
0 067 0.107
2 963 2 695








'Catchment area NO km) 503.0
Max aft (m OD) 533
1 670











1 001 1 100
16 670 27 680









APR mAY JUN JuL AUG SEP OC t NOV
0 315 0 281 0 191 0 266 0 178 0 120 0 535 0 804
048 119 053 266 070 038 464 3.71
11 10 7 10 5 4 19 28
20 45 68 38 36 51 104 63


































1990 runoff is 82% of previous mean
rainfall 103%
1990
Catchment area Ng km) 269.4












1990 runoff is 48% of oinvious mean
rainfall 87%
1990
Catchment area Isq km) 2175 6












1990 runoff is 100% of prewous mean
rainfall 114%
1990
Catchment area Ng km) 74 9






1.825 1 391 0 899 0 550 0 455 0 581 0 599 1 210 1 567 1 805 1.225
0 436 0 440 0 1/0 0 196 0 152 0 120 0 128 0 146 0 240 0 444 0.667
5 128 2 986 1 131 1524 1.522 1 465 1 790 4 306 3 /22 4 488 1.842
38 51 35 09 2,406 21 66 27 72 46 19 3230 38 06 34 26 42 93 46.19
65 48 32 19 16 21 21 43 54 65 516
74 60 63 5F1 64 78 70 81 89 85 874
,
1990 runoff is 82% of previous mean
rainfall 100%
RIVER FLOW DATA 103
024009 Wear at Chester le Street
Measuring authority: NRA-N
First year: 1977
Hydrometric statistics for 1990
JAN F(B
Flows Avg. 23.710 39.880
trn'a-1)- Peas 19740 197.40
Runoff  (mm)  63 96
%entail (mm) 121 134
Monthly and yearly statistics for
Mean Avg. 24.380 20330
flows Low 8 610 10 210
(m1s-r) Rep 40.980 37620
Peak flow m's I 309.80 248 20
Runoff (mm) 85 50
serge (mm) 85 56
Factors effecting flow regime: G
Stanon type: FV
025001 Tees at Broken Scar
Measuring 8/1010nty NRA.N
First year. 1956
Hydrometric statistics for 1990
JAN FEB MAR APR MAY
Flww• Avg 33 770 64.770 19.870 6 163 5 925
(in's - 9: Peak 32390 445.20 13810 19 72 47.12
Runoff Omni I I I 191 65 20 19
Rainfall Ohm) 207 236 56 39 48
Monthly and yearly statistics for previous record (Oct 1956 to
Moen Avg 29.410
flows Low 2.906
(mi.-)  Ho  57 570
Pam How lrnts -i 590 80
Rune/ (mint 96
Rernfas (men) 119









025019 Leven at Easby
Measuring authority' NRA.h/
First year: 1971
Hydrometric statistics for 1990
JAN FEB
MAR APR MAY JUN JUL AuG SEP OCT
15 920 4.740 3.943 3 447 3 567 3.600 3.509 8 097
76.75 6.47 8.55 544 12 00 30 31 10 19 46.11
42 12 10 9 9 10 9 22
33 21 46 64 39 56 52 105
previous record (gee 1977 to On 7989-4nsnminsts 0' missing nsignin Mai 0'1 yen)
24 710 17.570 10 580 7 467 6 095 7.264 6.316 11 470 17 190
14 090 5.489 4.386 3.945 2 948 3 335 3 093 • 563 4 812
14 650 14 010 19 300 12.080 27 060 35.820
200.60 226.50 354 40 105.50 273.40 254 10
19 16 19 16 30 44
65 57 81 64 82 88
64.260 36800 30.170
















Grid reference. 45 (NZ) 283 512
Level stn. (rn 00): 5.50
Grid reference 45 (NZ) 259 137 Catchment area (sq km) 818.4








JUN JUL AUG SEP OCT NOV
5.432 6 389 4 399 6 248 15 350 13 780
34 45 92.04 15 45 60 77 12180 120 50
17 21 14 20 50 44
75 54 56 67 140 78





















Moothly and yearly statistics for previous record 1Dec 1972 to Dec 1989-Incomplete or missing months
Factors aRecting flow regime: E
Station type: VA
OCT
Catchment area (so km) 1008.3






1990 runoff ts 86% of previous mean
rental 98%
18.110 22610 26 110
2 707 4060 5778




1990 runoff is 105% of previous mean
rainfall 107%
Grid relerence: 45  (NZ)  585 087 Catchment area WI km) 14.8
Level stn. (rn OD). 101.30 Max aft (m 001.335
NOV











































1990 runoff is 50% of previous mean
rainfall 94%
104 HYDROLOGICAL' DATA: 1990
026003 Foston Beck at Foston Mill
Measuring authority: NRA•Y
First year. 1959
Hydrometric statistics for 1990
JAN FEB MAH APR MAY JUN .
Flows Avg 0 113 0 145 0 166 0 217 0 214 0 182
unis-`) Peak 0.38 045 022 028 029 0.21
Runoff (nrn) 5 6 8 10 10 8
Rainfall (nim) 64 62 16 14 38 101
Monthly and yearly statistics for previous record lOct 1959 to Doc 1989)
Mean Avg 0 837 1.103 1 073
flows Low 0 199 0.193 0.174
cm's') H011 2 224 2 332 2 242
Peek flow lm's- II 289 3.30 2.69
Runoff (nrn) 39 47 50
Rainfall (nun) 70 50 513
Factors affecung flow regime N
Station typo TP
026005 Gypsey Race at Boynton
Measuring authonty NRA.Y
Fust year 1981
Hydrometric statistics foe 1990
JAN FEB MAR APR MAY .1ter
Flows Avg 0008 0.0)7 0006 0 001 0 000 0 003
(m's- I) Peak 003 006 001 0.00 000 001
Runoff Irnne 0 0 0 0 0 0
Ikaanfell (mini 69 68 16 15 39  114













Factors affecting flow regime G I
Station type FV
027007 lire at Westwick Lock
Measuring authority NRA-Y
First year 1958
Hydrometric statistics for 1 990
. JAN FEB MAR APR MAY
I lows Avg 51 440 76 330 23 460 7 452 4 761
(rnis- il Peak 223 20 307 70 112 00 19 29 21.48
Runoff (nun) 151 202 69 21 14




Peak IlOw (nits i/
Runoff (nun)
Rainfall trivig
Factors affecting flow regme S P













027025 Rother at Woodhouse Mill
Measuring authority NR/oy Grid reference: 43 (SK) 432 857
First yeas. 1961 Level stn (m OD) 28 70
Hydrometric statistics for 1990
JAN FF8 MAR APR MAY JUN JU1. euG
Flows Avg 7 708 10 360 3 638 1 646 1258 1 558 1.243 1260
(n's Il Peek 56 66 46 63 16.79 380 3.93 8.18 6.76 10 26
Runoff (men) 59 71 28 12 10 11 9 10
Reviled Moll 105 102 17 18 19 66 24 35
mean Avg 6.865 6 759 6 442 5.379 3 810
flows Low 1.287 1424 1830 1.400 1 569
(rn's  9  Sgh 13 003 22440 14 330 13.160 10 110
Peak flow (m1/4'1) 60.30 78 80 53 21 78 14 61.40
Runoff Own) 52 47 49 40 29
Rainfall (men) 70 56 69 64 63
Factors affecting flow regime SRPGEI
Station typo VA
Grid reference 54 (TA) 093 548

















Grid reference. 54 (TA) 137 677






Grid reference 44 (SE) 356 671











































2 010 2 134
0.760 0 712


























Catchment area Hq km) 57 2

















JUN JUL AUG SEP OC I NOV
3 047 6 967 2 305 3 338 18 350 17 410
489 85 76 10 48 20 41 98.56 157 60
9 20 7 9 54 49
69 45 52 53 125 68
Monthly and yearly statistics for previous record (Oct 1958 to Dec 1989-Incemplete or missing months total 0.5 flats)
33 420 28 770 27 570 20.500 12 790 8 630 8 013 11.940 13 670 21 960 28 460
4 009 3 886 10 250 5 674 3 831 3.024 2 202 1 287 1 450 5 856 7 078
59.590 84.770 60 330 40 980 29 500 21.400 20.130 31 600 33 030 68 480 65 010
537 90 307.30 413.10 263.30 170.80 161.50 153 30 271 90 296 20 266 50 28680
98 77 81 58 37 24 23 35 39 . ea 81
119 82 98 78 73 71 76 91 94 107 119
SEP OCT 10V DEC
1 134 2 701 2 260 8 409
451 35 58 6.87 43 67
21 17 64
28 120 47 109



















1990 moral is 21% of previous mean
rainfall 88%
Catchment area (5111km) 240 0





























0398 0429 0 558 0.519 0 317 0 179 0 081 0 037 0 017 0 015 0 037 0.233
0 005 0 011 0 011 0 003 0 000 0 000 0 D20 0 000 0 000 0 000 ' 0 006 0.004
0 887 0 872 1565 1.217 0 623 0 351 0 184 0 098 0 055 0 033 0 082 0.349
100 186 1.87 158 086 060 028 029 0)4 008 027 1.87
4 5 6 6 3 2 I 0 0 0 0 31
46 79 56 52 45 56 63 58 64 68 61 714
1990 runoff is 2% of previous mean
ranted 93%
1990
Catchment tree Do km) 914 6












1990 runoff is 102% of previous mean
rainfa0 101%
1990
Catchment area (so km) 352 2












1990 ibnoff is 82% of previous mean
rainfall 88%
RIVER FLOW DATA 105
027030  Dearne at Adwiclt
Measuring authocity. NRA-Y
First year 1963











Monthly and yearly statistics for
Measuring authority: NRA-Y
Fast year: 1972
Hydrometric statistics for 1990
Mean Avg 1 678 I 588
flows Low 0 589 0 541
(m1/4-11 High 2 861 3.180
Peak flow (m1s-11 37  45  36 68
Runoff (ouol 76 68
Rennie (wn) 94 61




Hydrometric statistics for 1990
Mean Avg 24 810 16 830
flows Low 10 840 5 157
1m1s-') High 33 340 28 410
Peak flow Im1/4-11 509 00 342 00
Runon Imml 156 97
Ramie (mm) 159 91
Factors affocting flow regime S P
Station type C VA
Moasurmg authority. NRA-Y
First yoar 1977















Mean Avg 4.908 5.290 4.793
Rows Low 1 678 1 648 1 433
Onts-ii High 9.214 14 340 10.750
Peak Row en1/4-11 51.76 56 32 • I 85
Runoff (moil 42 42 41
Rainfe/I (nun) 63 53 62
Faclors affecting flow regime PGEI
Station type. C VA
























JAN FEB NIAR APR MAY
Flows Avg 33790 37770 12650 4427 4069
MI1s') Peak 21230 21870 6959 2188 3023
Runoff )rnm) 212 214 79 27 26
Rainfall (mml 263 262 70 58 49







027059 Laver at Ripon
1.978 1802 1.790 1326 0 759
0.471 0 659 0 721 0453 0 272
3 265 3.090 3.850 3 063 1.881
24.06 18 75 22.65 36 95 13.32
81 es 55 39 23
1CO 62 100 65 60
Grid reference 44 (SE) 477 020















God reference- 44 (SE) 705 855
Level Stn (m OD): 35.60
JAN FEB MAR APR MAY JUN
Flows Avg 1 387 I 592 0 797 0 386 0 329 0 444
iro's- 'I Poak 2102 8.96 192 0.54 068 694
Runoff Wan) 83 65 36 17 15 19
Rambolawn) 105 84 20 23 36 93











































































4.298 3 043 2 603 1.922 1 897 1 862
1.223 1 303 1.106 0 806 0.765 0 873
8 866 7.380 7 299 3 699 3 054 5 658
58 42 43.97 55 58 31.94 27.40 28 97
36 26 22 17 16 16











4 865 9 036 12 470
1.245 1.143 2 359
12.730 26 270 23 450




































Catchment area (so km) 310 8






previous record (Nov 1963 to Doc 1989-incomplete Of CMS ing months total 0.7 years)
2.446 3 475 • 364
0 922 1.029 1.245
5 171 7 632 10 980
26 56 51.52 56 65
21 29 38
58 70 68
JUN JUL AuG SEP OCT NOv
2 596 6 180 2 758 3 467 17 570 14 130
9.73 108 70 29 27 55 63 102.90 214 60
16 39 17 21 110 86
84 67 89 77. 182 109
Dec 1989-incomplete or missing months total 0.-3 years)
JAN FEB MAR APR MAY A*I AA AuG
Flows Avg 2 324 3 420 1 012 0 396 0.214 0 165 0 141 0 065
Imis-11 Peak 22.17 21 .34 3.94 058 042 0.46 047 016
Runoff lmm) 71 95 31 12 7 5 • 2
Rainfall(mm) 149 161 28 18 24 73 30 46
Monthly and yearty statistics for previous record (Nov 1977 to Mc 1989-incomplete or missing months tota) 0.2 years)
1990 runoff is 76% of previous mean
r•infall 89%
Catchment area (sq km) 59.2












1990 mnoff is 75% of pleinOvs mean
rainfall 86%
Grid reference 44 (SE) 092 494 Catchment area (so km) 427 0
Level stn (rn OD) 79.70 Max alt (m OD) 704
17 950 21 300 24 270
6.422 8 263 5 972
37 310 31 450 44 680
370 00 40000 320 30
113 129 152
145 144 171
1990 runoff is 93% of previous mean
rainfall 106%
Grid reference 44 (SE) 301710 Catchrnent area (so km) 87.5




















































































1990 runoff is 76% of previous moan
rainfall 86%
106
027071 Swale at Crakehill
Measuring authonty NRA-Y
First year 1955
Grid reference 44 (SE) 425 734
Level stn. (m OD) 12 00
Hydrometric Statistics for 1990 \
JAN FEB %MAR APR MAY JUN .11A AuG SEP OCT NOV
Flows Avg 36 940 59 830 17.810 7 120 4 584 3 960 5 187 2 636 3 000 12.100 11 830
Im's-') Peek 166 00 192 90 64 89 12 51 IC/ 17 956 38 79 7.59 812 5242 7 7 33
Runoff (rem) 73 106 35 14 9 8 10 5 6 24 23
Rena gran/ 131 140 22 21 32 78 34 55 43 84 48
Monthly and yearfy statistics for previous record (Nov 1955 to Dec 1989-incomplete oy missing months total 0.3 years)
Mean Avg 32 710 27 990
flows , Low 6 906 5.465
(m1s 'I 11.91) 56 800 64 050
Peak flow (rnis-') 230 70 191.10
Runoff Oran) 64 50
Rainfall (mm) 84 59
Factors affecting flow regime N
Station type C VA
26 510 19 690 13.310 9 639 6.823 12 430 11.630
7.465 7.367 5.557 3.739 2 712 1.959 2 082
71 680 46 690 32.370 23 110 21 790 50 310 33.140
255.70 18330 165.90 129.80 136 50 199 80 175 10
52 37 26 18 17 24 22
68 57 58 62 68 84 71
028018 Dove at Marston on Dove
Measuring authonly: NRA.ST Grid reference: 43 (SK) 235 288
First year. 1961 level stn. (m 00) 47 20
Hydromettic statistics for 1 990
JAN FEB MAR APR MAY  JUN  JUL AUG SEP OCT NOV
Flows Avg 22 580 28 320 13.460 7.842 5 090 5,161 4 365 3.256 3 842 7 108 15 020
(m1s- '). Peak 123 40 115.40 81.21 13 49 690 906 798 741 16 80 63.30 63.61
Runoff Oar» 68 78 41 23 15 15 13 10 11 22 44
Ilmnfaa Invol 123 119 30 44 28 92 40 53 85 125 68
Monthly and yearly statistics for previous record lOct 1981 to Dee 1989-incomplete or mining months total 0.1 years)
Moan Avg 22.390 19 670
flows Low 7.822 4 615
Irri's -II Ngh 32.880 55.910
Peak flow (mix- ') 191 40 194 60
Runoff leinil 68 54
Rainfall Pran1 91 67
Factors affecting (low regime SRPG
Station type FV
Moan Avg 5 686 5 920 4 918 3 683
0 959 0 619 0 494 0 358
10 150 21 740 12.630 8 772
43 11 73 37 99 82 97.07
37 35 32 23







Factors affecting flow regime GE
Station typo C VA
Measuring authority' NRA-ST
Past year 1966
Hydrometric statistics for 1 990
mew Avg 5 143 5.304 4.329
1.298 0 953 0 650
9 572 16 200 9.233









Factors effecting flow regsne' GE







14 790 I I 820
6 195 4.631

























028024 Wreake at Syston Mill
Measuring authority. NRA.ST Grid reference. 43 (SK) 615 124
First year 1967 Level stn (m OD)- 47.70
Hydrometric statistics for 1990
JAN F(a MAR APR MAY  .A1N JuL  AuG SEP OCT NOV .
Flows Avg. 4 299 8 816 1 466 0.903 0 607 0 705 0 497 0 479 0411 0 600 0 918
tm's ') Peek 15 86 34 03 17 71 196 1 44 4.37 1 27 262 069 179 4.33
Runoff (mm) 28 52 16 6 4 • 3 3 3 4 - 6
Rental (mni) 57 86 .16 27 14 47 19 40 25 68 55
Monthly and yearly statistics fog previous record Mug 1987 to Dee 1989-incomplet• or missing months total 1 6 years)
























Grid reference 43 ISK) 263 034
level stn (m ON' 60 40
JAN FEB MAR APR MAY  AIN
Flows Avg 5 739 9 110 2.276 1.348 0 992 0 960
reils-`) Peak 27 80 46 63 12 40 2.39 2.92 2 69
Runoff (mm) 42 60 17 10 7 7





































































Catchment area NO kmr 1363 0
Max all (m 00) 713
19.100 23 610
4 270 7 131















1990 nmoff is 85% of previous mean
rainfall 97%
Catchment area (SO km) 883,2























16 330 21 280 13.9152
5 684 7.907 7.723












0 729 I 360 1 481









Catchrnent area (so kmy 413 8







1990 runoff is 64% of previous mean
rainfall 82%
Catchment area (n km) 366 0





















































1990 runoff is 87% of previous mean
rainfall 87%
RIVER FLOW DATA 107
028031 Manifold at Ilam
Measuring authority: NRA-ST
First year: 1968
Hydrometric statistics for 1990
JAN FEB
Flows Avg 6.413 7 402
(mEs Peak 51.08 34.26
Runoff Invn1 116 121
UMW! (mm) 149 136
Monthly and yearly statistics for previous record (May 1968 to Dec 1989-incomplete or missing months total 0.1 yen)
8.215 5 092 5 090 3 821 2.472 1.928 1.559 11365 1.813
2.561 2.489 2.528 1 277 0 812 0 745 0 493 0 386 0 458
8.522 12.710 9.455 6.200 5.713 5.150 3.505 4.560 4 147
BO 13 74 53  66  72 47.36 52.40 3950 37.29 137 00 45 69
112 84 92 67 45 34 28 34 32








Factors affecung flow regime P E
Station typo. C
028039 Rea at Calthorpe Park
Manuring authority NRA-S7
First year 1967
Hydrometric statistics for 1990
Moen Avg 1.178
flows Low 0 483
1m14-11 Ehgh 1.985
Peak flow (m111-11 3671
Runoff (nm) 43
Remise (MMI . 75
'11968-1989)




































Mean Avg 34 440 32.180 30 190
flows tow 13 270 13.050 10 210
im1s-r ) Sigh 52 530 81.270 59.290
Peok Sow (rn1s- il 194.10 215.70 173 60
Runoff anni 78 67 69
Rainfall Imeg 110 77 98
Foctors affecting flow rogima. S P El
Station type. FVVA
Monthly and yearly statistics for
Moan Avg 17610 18880
flows Low 8.994 6.055
1m1s-11 /Ion 26.700 35.140
Peak flow 1r04-1) 122.20 94 05
Runoff Imm) 59 52
Rainfall (nvn) 65 49


























Grid reference 43 (SK) 140 507
Level stn. (m OD) 131.00
MAR APR MAY AM JUL AUG SEP
3 167 I 600 0.946 1063 1 007 0 580 0 819
10 28 3.54 1.33 2.65 2.28 1 62 7.88
57 28 17 19 18 10 14
40 56 32 105 44 64 100
Grid reference 42 (SP) 071 847 Catchment area (so km) 740
Level stn. Im 00)- 104.20 Max all (m OD) 291
JAN FEB MAR APR MAY  AIN AA  AUG SEP OCT
Flows Avg 1 288 I 758 0 475 0.432 0.319 0 504 0 324 0 356 0 320 0 799.
111131- II Peek 14 44 20 08 320 298 363 706 3.53 746 2 51 19 45
Runoff 1mm) 47 57 17 15 12 19 12 13 11 29
Rainfall Man) 107 107 16 31 13 65 25 40 32 98


























10 480 6 651 6 495
17.33 1228 16 16
23
41 25 89
Monthly and yearly statistics for previous record (May 1973 to Dec 1989)


















028067 Derwent at Church Mine
Grid referencn 43 (SK) 438 316






9 082 8 474
4.445 3 965
22.050 • 16 600
156 20 153 60
21 19
61 76



































Moasuring authonty: NRA-ST Grid reference: 42 (SP) 207 937
First year: 1957 Level stn. (m OD). 66.20
Hydrometric statistics for 1990
JAN FEB MAR APR M•Y JUN At AuG SEP OCT NOV
flows Avg. 20 650 28 380 11 600 9 835 8.549 9 807 8 225 8 120 7.855 10 900 10 090
(rn1/4-11: Poak 76.66 133.40 30 53 25 68 32 41 40 29 25 15 37 05 21.18 56 67 59 60
Runoff Myrn) 69 86 39 32 29 32 28 27 25 37 33
Rainfall Mtn) 94 101 15 28 15 59 26 35 35 132 45




153 20 92 33
37 36
71 62
OCT NOV DEC Yea.
2 713 4 885 5 366 2.971
39.81 22. 64 30 07 51.08
49 85 97 631













Catchment area (so km1' 148 5









































Catchmentarea (so km) 1177 5






14 100 19 220
4 933 5 152
31.970 35 860





















































Cam-tenant area (sq km) 799 0
Max alt. (rn OD) 267
12 100 14.260 16 770
7 852 7.876 9 057
25.600 27 880 32 880














1990 runoff is 91% of previous mean
rainfall 83%
108 HYDROLOGICAL DATA: 1990
 
028082 Soar at Littlethorpe
Measuring authority. NRA-ST
First year 1971
Hydrometric statistics for 1990
JAN FEB MAR APR mAY
Flows Avg 2 378 3 864 0 968 0.568 0.405
(mFs 1 Peak 869 17 48 424 098 1.15
Runoff Invn) 35 51 14 8 6
Rainfall1mm) 71 80 16 16 14
'Monthly and yearly statistics for previous record (Aug 197110
Mean Avg 2.679 2.631 2 382 1 620
flows low 0 713 0 568 0 424 0 346
(rnis- ') Shah 4 661 6 868 5 031 3 105
Peak now finFs '') 23.49 24 47 20 78 21.18
Runoff awn( 39 35 35 23
Rainfall )nint 54 45 54 44
11972-19891
Factors affecting flow regime E
Statfon type EM
029003 Lud at Louth
Measunng authority. NRA-A
First year. 1968










Monthly and yearly statistics for previous record (Aug 1968 to Dec 1989)
Mean Avg 0 642 0 805 0 766 0 710 0 577 0.444
flows Low 0 139 0 157 0 162 0 150 0 156 0 131
(m1/4 '1 finn 1 279 1.428 1.338 1.289 I 177 0 667
Peak flow (rn's- '1 370 3.81 3.59 506 351
Runoff )n'nl 31 36 37 33 28
Rainfall (rnm) 66 46 65 52 54
Factors affecting flow regime: G
Station type: C
030004 Partney Lymn at Partney Mill
Measuring authority NRA-A
First year. 1962









































Mean Avg 0.852 0 770 0 726 0 626 0 461 0 327 0 275 0 288 0 284 0 394 0 645
flows low 0 351 0 300 0 276 0 228 0 200 0 116 0 088 0 107 0 151 0 190 0 193
linFs i HO 1 574 1 838 1.538 1.518 .0886 0.691 0 862 0 593 0 917 1 144 1 112
Peak flow (rnFr il 10 01 12 59 7.71 13.34 11.30 813 13 38 7.06 6.64 807 10 17
Runoff Kirin 37 31 32 26 20  14  12 13 12 17 23
Rainfall (rnm) 61 47 62 54 57 57 53 65 52 53 . 69
Factors affecting flow tegrele P I 1990 runoff is 48% of previous mean
Station type C rainfall 73%
031002 Glen at Kates Brdg and King St Brdg
Measunng authority- NRA-A
First year 1960
Hydrometric statistics for 1990
JAN FEB
Flows Avg 0 615 2 428
(m51  Peak
Runoff (rnml 5 17 11 5
Raritan (Fern) 49 81 15 24
Monthly and yearly statistics for previous record lOct 1960 to Dec 19891
Mean Avg 2 076
flows low 0.093
Imls-11 Hirt 6 351
Peek now (n1/4-'1
Runoff Irnm) 16 17
Rainfall Irnm) 52 40
Factors affecting flow regime G I




previous record (run 1962 to Dee 1989-Incomplete or missing months total 0.3 years)
MAR APR MAY  JUN St AUG






1933 1 450 0 781
0.018 0008 0004
4 903 5 060 2 162
15
53
Grid reference 42 (SP) 542 973






















0 403 0 297 0 323
1.06 070 • 1 18
6 4 5
47 23 29


























Grid reference. 53 (TF) 337 879






Grid reference 53 (TF) 402 676
Level stn (m OD) 14 90
Grid reference' 53 (TF) 106 149
level sin (m OD) 6 10
0 343 0 286 0 244 0 252 0 315 0409 0481
0 112 0 102 0 112 0 127 0.125 0 125 0.178
0 507 0 414 0 625 0 719 1 158 0 911 0703
340 3.10 3.30 2.96 6.77 3 10 6.77
17 14 11 12 15 20 275
51 62 52 57 67 65 895






























































Catchment area (so km) 183.9







1990 nmoff is 67% of previous mean
rainfall 83%
Catchment area (so km) 61.6






• Gitelman/ area (s0 km) 341.9
Max alt Im OD) 129
SEP OCT NOV DEC Year



































Catchment area (so km) 55.2
Max all (m OD) 149
DEC Year
0 154 0 242





















1 • 6 11 114
50 , 50 55 56 623
1990 runoff is 38% of previous mean
rainfall 76%
RIVER FLOW DATA 109
031007 Welland at Barrowden 1990
Measuring authority. NRA-4 Grid reference 42 (SP) 948 999 Catchment area (sq km) 011.6
First year 1968 Level stn (m 013)• 30.90 Max alt. Im OD): 230
Hydrometric statistics tor 1990
„IAN FEB MAR APR - MAY JUN AA APO SEP OCT NOV Cf C Year
Flows Avg. 3 838 8 128 1 009 0 720 0.387 0.317 0.214 0 181 0 195 0 306 0 401 0 587 1.395
trnN-h. Peak 13.78 32 75 874 136 053 058 053 061 035 077 125 150 32.75
Runoff (nm) 25 48 13 5 2 2 1 1 1 2 3 4 107
Frain/al (mml GO 84 16 33 6 39 30 23 29 67 54 49 490







FactOrs effecting flow regime: 5(1 1990 runoff is 57% of previous mean
Station type C rainfall 76%
032003 Harpers Brook at Old Mill Bridge 1990
Measuring authority NRAiA
First year •1938
Hydrometric statistics for 1990
Grid reference 42 (SP) 983 799 Catchment area (sokm) 74.3
Level sm (rn 013130 30 Max alt Im OD) 106
,
JAN FEB MAR APR MAY NH JUL AUG SEP OCT NOV DEC Year
Flows Avg 0.534 1 198 0 226 0 180 0111 0 093 0 073 0 061 0 062 0081 0 089 0 125 0.230
trn1s-I Peek 1.97 6.38 046 088 017 029 0.26 017 014 0.40 063 048 6.38
Runoff Imml 19 39 8 6 4 3 3 2 2 3 3 5 97
Rainfall  (mm) 55 79 15 42
.
7 36 33 19 31 59 51 49 478
Monthly and yearty statistics tor previous record 'Dec 1938 to Doe 1989 - inco.moloto at missing months total 0.6 flan(
Moen Avg 0.783 0800 0 717 0 499 0 311 0 200 0 147 0.153 0 143 0 215 0 425 0 591 0.414
flows Low 0 097 0 080 0 076 0 066 0 056 0 049 0 052 0 048 0049 0 057 0069 0077 0 159
lm's-') '115th 2.766 2 485 2 363 1 334 1 246 0 606 0 685 0 79) 1 147 1 176 1688. 1 762 0.676
Peak flOw KOS - il 16 06 1858 1101 22 00 18 65 10 54 12.49 20 50 680 16 58 11 74 17 90 2200
Runoff 1mm) 28 26 26 17 11 7 5 6 5 8 15 21 178
Rainfall imml 59 • I 49 45 52 52 52 63 49 53 60 57 631
Factors affecting flow region/ N
Station type CC
1990 runoff Es 55% of previous mean
rainfall 75%
033012 Kym at Meagre Farm 1990
Measuring authority NRA-A God reference 52 (TO 155 631 Catchment area (sq km) 137.5
Fast year. 1960 Level stn (m OD) 17.20 - Max all. (m OD) 101
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN AA AUG SEP OCT NOV DEC Yea/
Flows Avg 0 877 2.565 0312 0 115 0044 0 036 0.025 0 026 0 020 0 031 0 040 0059 0 331
Pnls-II Peak 788 20 10 2.60 053 008 008 006 005 003 006 009 017 2010
Runoff Kam) 17 45 6 2 1 I 0 I 0 1 1 1 76
Retnfall lmml 49 82 14 41 5 42 22 17 23 41 39 47 422
Monthly and yearly statistics for previous record (May 1950 to Dec 1989-incomplete cv missing months total 0.1 flats)
Moan Avg I 381 1 352 1 182 0 824 0 371 0 235 0 138 0104 0 055 0 406 0 633 1 011 0.638
flow• Low 0 074 0 047 0 044 0 041 0.024 0 009 0 001 0 004 0 017 0 015 0 022 0 050 0.103
lmis-Il High 3 296 5 577 3 474 2.107 1 469 1 489 2 436 1 096 0 158 3 515 3 718 3 328 1.048
Peek flow 1m/s/ 'I 25 26 22 70 30 24 30 75 20 61 24 10 16 68 23 42 2 10 25 91 34 71 33 98 3471
Runoff Imml 27 24 23 (6 / 4 3 2 1 8 12 20 146
llonfall (mm) 49 38 48 49 53 58 50 57 47 52 53 57 611
Factors affecting flow regime EI
Station typo' CB
1990 runoff is 52% of previous mean.
rainfall 69%
033013 Sapiston at Rectory Bridge 1990
Measuring authority. NRA.4 Grid reference. 52 JO 896 791 Catchmet areax a(l? rn00km). 2059 7
irst yeas 1949 Level stn. (n OD) 1560
. nrsia
Hydrometric statistics tor 1 990
FAN FEB MAR APR MAY AA JUL AUG SEP OCT NOV DEC Yen
Flows Avg 0 460 (357 0 625 0 444 0 283 0 186 0 097 0067 0 044 0 080 0 118 0 132 0.317
trnis-'1: Peak 1.57 541 160 067 042 023 014 008 033 0.38 0.37 1.20 541
Runoff (trim) 6 16 8 6 4 2 1 1 1 1 I 1 - 49
%inlet linin) 52 73 20 42 18 39 19 27 34 55 . 64 4 I 484
Monthly and yearly statistics for previous record (Jan 1949 to Dec 1989-incomplete of missing months total 2.8 yen)
moan Avg 1 237 1 226 1 062 0 821 0 611 0 46 t 0 324 0 303 0 295 0 408 0 618 0 851 0.582
flows Low 0 226 0 221 0.150 0 079 0 193 0 133 0 015 . 0 045 0 051 0 066 0 087 0 139 0219.
Im's-1/ Fsgh 3 511 3 295 2.491 1 947 1802 1 744 0 651 1 44 i 1682 2.922 2 404 2 396
Peek flow Irn1s•') 11.00 10 90 10.85 876 7 31 520 239 10 59 895 (260 697 10 45 12.50
Runoff anm) 16 .15 la .lo 8 6 4 4 4 5 8  1 1  105
Rainfall aim)* 52 35 45 45 47 52 51 52. 52 57 60 56 804
•11960-19891
Factors affecting flow regime GEI 1990 runoff is 46% of previous mean
Station type: TP - rainfall BO% •
110 HYDROLOGICAL DATA: 1990
033024 Cam at Bamford
Measuring authority' NRA-A
First year 1949
Hydrometric statistics for 1990
JAN
FlowS Avg 1 010
'1 Peak 3 82
Runoff Onm) 14
Rainfall (mm) 61
Monthly and yearly statis
Mean Avg 1 457
flows Low 0 449
IOC)) Hip) 3 592



























Hydrometric statistics for 1990
JAN F(B man
Flows Avg 1 160 1.616 1.249
(m1s II Peak 2 17
Runoff own) 19 24 20
Rainfal trivn) 56 85 20
Mean Avg 1 562 1456 I 300
flows Low 0 844 0. 844 0 779
(rn's 'l I-bah 2 450 2.954 2.115
Peak flow (nlfs '') 827 10 65 645
Runoff (man) 25 22 21
Rainfal (man) 62 al 51




Hydrometric statistics for 1990













Factors affecting flow regime G I
Station type CIT
FEB MAR APR MAY JUN AA AUG SEP OCT
2 156 1089 0 907 0 638 0 491 0 361 0 309 0 302 0 339
10 95 191 136 079 083 058 041 040 042
26 15 12 9 6 5 4 4 5
78 18 37 9 36 14 30 34 41



















033032 Beacham at Meacham
JAN FEB MAR APR MAY JUN
0 058 0075 0 099 0.113 0.101 0 083
007 0 11 0 14 0.13 014 0.10
3 3 5 5 5 4
47 74 16 39 26 50
Monthly and yearly statistics for previous mooed (Nov 1965 to Dec 1989)
Mean Avg.. 0 237 0.324 0 329 0.312 0 273 0 228
flows Low 0 064 0 067 0 071 0 072 0 068 0 060
On's- tl High 0.435 0 671 0 671 0.776 0 636 0.441
Peak flow tm1s-') 070 095 1.04 1 t 1 0.82 090
Runoff ffnm) - 11 13 15 14 12 10
Rainfall erne 59 42 54 49 59 57
Factors affecting how regime GI
Station type G






JAN FEB MAR APR








Grid refeiance 52 (TL) 466 506













Grad reference' 53 (TF) 685 375
Level stn (m OD): 940
Gnd reference 63 (7G) 192 296
Level stn Irn 00). 12.20
MAY  ..R14




























0 179 0 148 0 129.
0 043 0.034 0.033









Monthly and yearly statistics for previous record (Jun 1959 to Dec 1989)
1 228 0 994 0 806 0 787 0 810 0 854 1 008 1218 I 398 1.118
0 688 0.600 0 495 0 493 0 497 0.548 0 671 0.688 0 941 0.792
2 322 1 639 1 168 1 158 1.955 1823 1 428 2 024 2 560 1.468
1830 607 3.79 347 1282 926 10 17 10 05 963 18.30
19 16 13 13 13 13 16 ' 19 23 214
49 48 50 59 60 55 62 72 67 676
1990 runoff is 77% ol previous mean
rainfall 87%
Grid reference 63 (TG) 177 128
Level stn (m OD) 5.20
MAY JUN JUL AUG
1 658 I 233 0 814 0 791
Runoff (mm) 18 24 19 13 B 6 • 4 5 9 11
Rookie (nvn) 54 87 17 45 23 47 16 42 49 46 83

















































Catchment area (sq km) 198 0













Catchment area (so km). 590




















































1990 runoff is 31% of previous mean
rainfall 81%
SEP OCT NOV





Catchment area (SG krn)' 164 7
Max aff (m OD) 101
Catchment area (sC/ km) 535 I
Max Mt (m OD) 94
SEP OCT NOV OtC Year
1 112 1 740 2 332 2 717 2.297
3 386 4.353 5 605
1 615 1.915 2 820
11 060 9 311 II 150


















1990 runoff is 55% of previous mean
rainfall 85%
RIVER FLOW DATA
035008 Gipping at Stowmarket
Measuring authority NRA-A Grid refurence 62 (TM) 058 578
Fast year- 1964 Level stn (rn OD) 25 10
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN ..AJI. AUG SEP OCT NOV
Flows Avg 0.266 1 219 0 211 0 162 0 129 0 106 0 072 0 069 0 082 0 128 0 173
(m 2s- ') Peak 214 17 02 114 115 017 025 047 090 155
Runoff (rnm) 6 23 4 3 3 2 2 I 2 3 3
Rainfall (mm) 50 71 15 43 21 39 17 23 35  66  72
Monthly and yearty statistics for previous record (Apr 1964 to Dee 1989-incomp4ete or mining months total 1.6 years)
Moan Avg 1 537 1 193 0 985 0 692 0 390 0 248 0 149 0 189 0 235
flows Low 0 161 0 125 0 159 0 156 0 119 0 083 0 079 0 075 0 072
Im3s-') High 4.383 3 527 2 626 2 012 1 244 1.616 0 501 1490 1880
Peak flow (n14-') 28 13 34 39 18 60 19 30 1018 798 622 23 77 2419
Runoff (rnm) 32 23 20 14 8 5 3 4 5
Rainfall /rem)* 53 36 44 41 46 48 48 49 49
•1965-19891
Factors affecting flow regime G I
Station typo. CC
037001 Boding at Redbridge
Measuring authority. NRA-T
Forst year: 1950
Hydrometric statistics for 1990
JAN FEB
Factors affecting flow regime RP I
Station Wu. FL
Factors affecting flow regime RP 1
Station 0/1/4 FL
mAR APR
Grid reference 51 (TO) 015 884
Level stn (rn OD) 5.70
MAY JuN J1A










Catchment sous(so km) 128 9



























1990 runoff is 36% of prevkaus mean
rainfall 86%
1990
Catchmem area (sq km) 303.3
Max all (m OM' 117
Yew
1990 runoff is 104% of previous mean
rainfall 77%
112 HYDROLOGICAL DATA: 1990
038001 Lee at Feildes Weir
Measuring authority NRA-T Grid reference. 52 (TL) 390 092 Catchment area (so kmF 1035.0
Fast year 1951 Level stn (rn OD) 27 70 Max eh (m OD) 229
Hydrometric StatiStICS for 1990
JAN FEB MAR APR MAY .APi JUL AUG SEP OCT NOV OtC Year
Flows Avg 5 931 13 450 3859 2 784 1 710 1 406 0 882 0 706 0 937 0 739 1.002 1 569 2.844
(m's '1 Peak 2810 64 30 877 736 11 10 325 225 350 647 282 347 4 99 54.30
Runoff lmin) 15 31 10 7 4 4 2 12 2 3 4 87
Rainfall (man) 73 91 14 35 7 42 15 45 37 45 ' i 39 60 503
Monthly and yearty statistics for previous record (Jun 1879 to Dee 1989—incomplete or missing months total 2.4 years)
Mean Avg 7 512 7 689 6 609 4 980 .3917 1 831 2 190 1.996 1 871 1 989 • 4.575 6 238 4.435
0 866 0 659 0 460 0 484 0.302 0 224 0081 0 085 0 132 0 162 0 416 0 553 0.602
21 670 27 570 29.430 18 110 12 640 11 620 10 320 10 580 7 063 16 190 15 570 19 760 10.353
85 00 74 30 88 40 52 20 96 90 65 30 26 00 27 50 49.56 7360. 5230 77 00 96.90
19 18 17 12 10 7 6 5 :5 8 11 16 135







Factors affecting flow regime PGEI
Station type MIS
038018 Upper Lee at Water Hall
Measuring authority NRA-T
First year 1971
* Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN
Flows Avg I 526 2 /79 1 581 1 264 0 816 0 756
frn's - '1 Peak 4 56 11 00 258 186 139 142
Runoff Imo 27 45 28 22 15 13
Genf/ill (mm) 82 102 15 34 4 43
Monthly and yearty statistics for previous record (Oct 1971 to Dec 1989)
Mean Avg 1 532
flows low 0 708
(m1s • ') High 2 747
Peak flow frn7s ') .11 10 .
Runoff onm) 27
Rainfall 1mm) 59








038021 Turkey Brook at Albany Park
Measuring authority NRA-T
First year 1971
Hydrometric statistics tor 1990
Flows Avg








Monthly and yearly statistics for previous record (Sep 1971 to Dee 1989)
Mean Avg 0 435 0 340 0 367 0 238 0 175 0 095
flows low 0 037 0 042 0 024 0.020 0 014 0 021
Imis-') Pugh 1 180 0 988 0811 0 626 0 616 0 240
Peak flow en's-) 10 50 1103 768 772 20 69 15 30
Runoff (men) 28 20 23 15 11 6
Rainfall1mm) 61 41 62 48 59 54
Factcffs affecting flow regime PG
Station type FV
039002 Thames at Days Weir
Measuring authority NRA-T-
First year 1938


















JAN FEB MAR APR MAY JUN
Flows Avg 53 650 117 200 31 620 14 930 6.974 4 777
Im3s- 1) Polk
Runoff (mm) 42 82 25 II 5 •
1 Rainfall Ininil 83 105 16 31 7 49
Monthly and yearty statistics for previous record (Oct 1938 to Doc 1989)
Me.an Avg 55 260 56 150 46 000 3 t 280
flows Low 6 250 5 554 5 620 4 253
trn7s 1 High 133 600 1201300 163 200 85 070
Peak flow (m75 '1
Runoff (mnm) ' , 43 40 36 14
RaiMan (mm) 66 47 54 47
Factors affecting flow regime P El
Station type MIS .
Grid reference 52 (TL) 299 099



























Guil reference 51 ITO) 359 985
Level stn (rn OD). 16 60
APR MAY















Grid reference. 41 (SU) 568 935













































































Catchment area (so km) 150.0












1990 ranee is 76% of previous mean
rainfall 81%
Catchment area Isq km). 42.2












JUL AUC SEP OCT NOV
3 119 2 829 2 607 3.622 3 751
2 • 2 3 3










































Catchrnent area (so km) 3.444 7
Max ell (m OD) 330
31 320 45 160
4 040 5 311








6 6 12 24 35 258
67 60 65 70 73 717
1990 runoff is 72% of previous mean
rainfall 75%
:
RIVER FLOW DATA 113
039005 Beverley Brook at Wimbledon Common
Measuring authority NRA-T
First year 1935
Hydrometric statistics for 1990
JAN FEB
Flows Avg 0.745 1.208
Peak 6 15 14.10
Runoff anng 46 67
Replan (mm) 81
Monthly and yearly statistics for
Moan Avg. 0 716 0.597
flows Low am 0 244
Irrl1/4-1) Nigh I 237 1 196
Peak flow (m1s-') 10 90 9.04
Runoff (ma)) 44 33
Rainfall Imml 59 38














039014 Ver at Ilansteads
Measuring authority. NRA-T
First year 1956
Hydrometric statistics for 1990
JAN FEB MAR APR MAY ..A.kl
Flow• Ave 0 278 0 631 0 444 0 364 0 246 0 218
pnrs-') Posh 084 147 019 067 089 055
Runoff imm) 6 12 9 7 5 4
Ranla II arum 90 109 16 38 4 48
Monthly and yeedy statistics for previous record (Oct 1958 to Dec 1989)
Moan Avg 0 477 0 537 0 570 0 548 0 484 0 419
flows Low 0 126 0 190 0 138 0 114 0 069 0 045
imIs-') Nigh 0 981 1 336 1 312 1 254 (028 0 857
Peak flow Im1s-II • 177 (91 (.88 (.90 207 I 65
Runoff Imm1 10 10 . 12 I 1 10 8
Hamlet (rnrc) 64 46 58 52 55 59
Factors affecting flow regime G
Station type CC
039016 Kennet at Theale
Measuring authority NRA-7
First year 1961
Hydrometric statistics for 1990
JAN FEB MAR APR
Flows Avg I I 490 27 460 16 500 I I 470
pnts-g Peak 33 10 43 70 25 00 14 60
Runoff Imm) 30 64 43 29
Rainfall (mm) 115 139 16 36
Mean Avg 13 120 14 530 14 660
flows Low 4 144 4 401 4 190
Nigh 22.680 23 910 22 010
Posh flow 48 30 44. 80 44. 30
Runof/ (mm) 34 34 38
Wangle (mm) 74 50 70
Factors affecting flow regime H G I
Station typo C
MAR APR MAY AAN1 AA AUG SEP
0 412 0 531 0 439 0 482 0 419 0 408 0 394
083 387 387 464 134 3 12 331
25 32 27 29 26 25 23
5 48 7 47 9 30 27
previous record IMer 1935 to De• 1989—incomplete oe missing months
Monthly and yearly statistics for previous record Pact 19031 to Dec 19891
MeaSuring authOrity NRA -T
First your 1962
Hydrometric statistics for 1990
JAN FEB •
Flows Avg 1 233. 2 731
lm1s-') Peak 1 57 3 65
Runoff (mm) 14 28
Rainfall Imml 103 126
Mean Avg 1751 2 213
flows Low 0 826 0.796
(mt.-) litgh 3 410 3 719
Peak flow (m1/4-1 393 4.20
Runoff grim) 20 23
Revile (mm) 67 48














0 480 0 479
0 214 0 157




039019 Lambourn at Shaw
MAR










Grid reference 51 (701 216 717
Level stn (m OD) 11.00
Grid reference 52 (70 151 016
Level stn (rn OD) 61 30
Grig reference. 41 (S(J) 649 708






Grig reference 41 (SU) 470 681











































































































10 380 8 596 6 492 5 723 5 365 6 129 7.877 10 220 9.826
2 739 2 041 1620 (377 2 787 3 596 3 943 5 159 • 058
15 430 18600 11 120 9.542 10 000 13 970 17 710 18 240 12.882
30 10 59 80 19 00 20 50 33 40 . 79 60 43 50 47.30 59.80
17 22 17 15 13 16 20 26 294
62 61 49 66 66 69 74 82 774


















0 518 0 584
0 160 0 274











0 298 0 350 0 405
0 057 0039 0048
0 668 0 791 0.977
(50 231 264 .
7 8
68 66 74












Catchment area (so km) 436
Max aft (m OD) 182
Catchment area (so km) 132 0






Catchment area (s4 km) 1033 4
Max alt (m OD) 297
Catchment area (so km) 234 1








0 683 0 757





























































1990 runoff is 88% of previous mean
, rainfall 76%
114 HYDROLOGICAL DATA: 1990
039021 Cherwell at Ens low Mill




Hydrometric statistics for / 990
JAN FEB MAR
Flows Avg 0 618 1072 0 557
' Im's" ') Peak 169 723 065
Ilmneff (men) 28 44 75
Rainfall (mml 119 147 6
Monthly and yearly statistics for previous record (Jun 1968 to Dec 1989)
Moan Avy 0 674
Bows Low 0 457
Im's Figh 0 998













Hydrometric statistics for 1990
Mean Avg 0 377 0 266
Bows Low 0 159 0 102
Im's Il HO 0 790 0 472
Peak flow Im's ' I 900 620
Runoff (rnm) 35 72
%atlas (mml 61 37











































0 248 0 203
0 035 0 061




039029 Tillingbourne at Shalford
Gr341 reference 51 ITO) 000 478







Grid reference 51 ITO) 217 895














AA. AUG SFP OCT
0 351 0 332 0 349 0 400
045 046 058 085
16 15 18
10 33 38 81
MAY Jun Aft. AUG SEP CCT
0 053 0 116 0 061 0 122 0 078 0 118
0 79 3 23 1 43 5 28 4 28 3 03
5 10 6 II 7 11
6 46 17 5/ 29 51
JAN 1E8 MAR APR NOv
Flows Avg 0 394 0 742 0 1134 0 118 0 112
. ards 1) Peak 3 04 16 90 1 57 2 41 2 49
Runoff (mml 36 62 10 11 10
Rainfall1mm) 86 108 9 38 39
•







1990 runoff is 8596'of previous mean
rainfall 76%
0 525 0 563 0.614
0 362 0 354 0 392










Catchment area (se km) 59.0
Max alt (m OD) 294
DEC Yes










1990 runoff is 86% of previous mean
rainfall 85%
1990
Catchment area (SQ km) 29 0






0 142 0 127 0 129 0 313 0 329 0 330 0.259
0 047 0 053 0 057 0 062 0 096 0 106 0.178
0 231 0 204 0 363 0 904 1 086 0 659 0.314
.16 50 30 50 77 90 40 50 24 30 36 31 40.50
13 12 12 30 29 31 282
51 62 75 60 63 697
1990 runoff es 70% of previous-mean
rainfall 79%
RIVER FLOW DATA 115
039069 Mole at Kinnersley Manor .
Measuring authority. NRA-T
First year 1972
Hydrometric statistics for 1990
JAN FEB MAN APR MAY
Flows Avg 5 014 8 634 1 139 I 196 0 745
(m3s- 'I Peak 42.30 45.50 2 94 4 35 ' 2 94
Runoff Irnm) 95 147 21 22 14
Rainfall1mm) 126 144 7 51 10
Monthly and yearly statistics for previous record (Dec 1972 to Dec 1989-incomplete or missing months total 1.5 oars)
Mean Avg 3.806 2.830 2 753 1.902 1 440 0.990 0.678 0 803 0.970 2 030 2 337
flows Low 1261 0 829 0 833 0 388 0 305 0 221 0 296 0 169 0 281 0 207 0 260
(co,: li High 9 375 5 883 4 668 3 666 3.552 1.874 I 709 2 864 5 419 8 486 5 668
Peak flow frn3s-') 41.90 46 50 22 30 47 00 3290 23 30 14 90 29 80 40 70 56 40 56 10
Runoff imml 72 49 52 35 27 18 13 15 18 38 43
Renton awn/ 79 51 70 48 58 58 47 58 66 91 78
Factors affecting flow fomentE 1990 runoff is 96% of previous moan
Station typo MIS rainfatl 90%
040004 Rotifer at Udiam
Measuring authority NFIA-S
First year. 1962
Hydrometric statistics for 1990
JAN FEB MAR APR • MAY JUN Jut. AuG SEP' OCT NOv GEC .
Fiows Avg. 4 318 9 053 (008 0 780 0 302 0 323 0 222 0 186 0 195 0 562 1 247 1 700
Irn35-11 Peak 41 25 36 17 291 351 046 103 031 028 029 12 25 11 44 15 03
Runoff enm) 56 106 13 10 4 4 3 .2 2 7. 16 22 •
Rainfall Men) 138 136 6 64 4 65 14 38 31 137 78 67
Monthly and yearly statistics for previous record (Oct 1982 to Dec 1989-incomplete Of missing months total 1.6 years) x
Moan Avg 4.080 3 379 3 217 2 347 1 347 0 951 0 633 0 670 0 819 1 822 3 038 3 536 2.149
flows Low 0.719. 0 792 0 657 0 343 0 338 0 268 0.231 0 182 0 198 0 151 0 IBA 0 427 0.758
On's-) Elva 11 990 10 370 6.927 4 533 2 817 4 157 2 790 2 682 3 952 10 750 12 360 9 547 3.322
Peek fiow (m31-1) 41.57 44 74 49 84 25.43 24.09 23 08 22.20 14 36 33 98 42 76 50 43 51.82 51.82
Runoff 1mm) 53 40 42 30 18 12  la  9 10 24 38 46 ' 329
Rainfall lounl 86 60 74 56 57 61 53 62 76 91 98 91 865
Factors effecting flow regimo. S GE 1990 runoff is 75% of previous mean
Station typo: VA rainfall 90%
040009 Teise at Stone Bridge
Measuring authority NRA.S
First year 1961
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN
Mean Avg 5.306 4 739
Bows Low 1.776 2 026
(rn3s-) High 10 940 8 189
Peak how en's- II 31 08 27139
Runoff fmml 41 34
Rainfall (rim/ 74 49
Factors affecting flow regirrio GE













Grid rolerenco 51 (TO) 262 462











Grid reference 51 (TO) 273 245
Level stn (m OD) 1 90
Grid reference 51 17.0) 718 399





































Flows Avg 18(0 7 339 2.433 2 205 1 314 1 417 1 069 0 891 0342
Irnha-il Peak 19.48 19 11 566 5.03 268 248 175 233 211
Runoff limn) 22 51 19 17 10 11 8 7 6
Rainfall onm) 94 104 4 58 10 62 14 40 31






























Catchment area (Sci km) 142. 0













Catchnent area (sq km) 206.0
Max all (m OD) 197
Catchment area (sg km) 136 2
Max all (m OD)' 201
m3v DEC









2 690 3 581 4 461
( 058 1328 1.687
8.687 8 195 9 089




















1990 runoff is 68% of previous mean
rainfall 93%
116 HYDROLOGICAL DATA: 1990
 
040012 Darent at Hawley
Measuring authority NRA-S
First year 1963










Monthly and yearly statistics foe ponticus record (Dec 1963 to Dec 19891
Mean Avg 0.996 1000 0.941
Rows low 0 194 0 219 0 124
ImEs-l) High 2.060 2 076 1 804
Peak Row enEs "1) 5 79 3.92 4.05
Runoff (nvn) 14 13 13
Mena (men) 70 46 61
Factors affecting flow regime: G
Station type. C
041001 Nunningham Stream at Tilley Bridge
Measuring authonty NRA-5
First year 1950
Hydrometric statistics for 1 990
JAN FEB mAR APR MAY An
Flows Avg 0 491 0.728 0 092 0 054 0 027 0019
trnis-) Peak 877 6 16 041 028 007 0.07
Runoff (mm) 78 104 15 8 • 3
Rental! (mm) 122 107 ' 5 55 7 56













Factors affecting flow regime R
Station typo MIS
041005 Ouse at Gold Bridge
Measuring authority NRA-S
First year 1960
Hydrometric statistics for 1990
JAN FEB
Fiows Avg4 061 9 852
) Peak 46 18 44 92
Runoff Ininu 60 132
Rainfall (mml 143 146

























FOCOMS affecting flow regime. SRPGE
Station type CE1VA
041006 Uele at Isfield
Measuring authority. NRA-S
First year .1954
Hydrometric statistics for 1990
Mean Avg 2.320 1.759
flows Low 0 473 0.627
(rnis-) High 6 355 • 195
Peak Row (m1s I) 55 60 75 83
Runoff (mm) 71 49
Rainfall (mm) 84 57
Factors affecting flow regime E
Station type C
MAR APR
0 585 0 396



























God reference 51 (TO) 551 718






0 841 0 636 0.477 0.326 0.290 0 306 0 400 0.553 0 779 0.627
0 174 0 076 0 041 0 000 0 000 0 000 0 000 0 000 0 011 0.101
1.515 I 509 0 982 0.617 0 690 1 817 1.516 1 448 1 674 1.067
3.09 13 10 3.06 2.35 2 27 1005 3.77 4 91 4 36 13.10
11 9 6 5 4 4 6 7 11 103
53 57 55 55 57 68 67 71 74 735
1990 runoff IS 45% of previous mean
ramfall 88%
Grid reference 51 (TO) 662 129


















Grid reference 51 (TO) 429 2 /4 Catchment area (so km): 180.9
Level stn. (rn OD) 11 40 Max alt. (rn OD) 203
MAR APR MAY Jvh at AuG SEP . OCT NOV
1 608 1 383 0 690 0.632 0.638 0 557 0 594 1 012 0880
340 3.14 . 1 67 216 133 102 184 12.12 572
24 20 10 9 9 a 9 15 13
7 59 11 69 10 33 43 137 58













JAN FEB NUR APR MAY JUN
FlOws Avg 3 154 5 205 0 704 0.603 0276 0 247
Cm's-) Peak 52 71 47 21 147 233 046 096
Runoff Invnl 96 143 21 18 8 7
Rainfall1mm) 134 135 6 81 5 66








































































1 949 3 219 3 479
0.275 0 384 0 723
12 660 12 030 7 657



















Catchment area (SCI km) 191 4






Cate/went area (sq km) 16.9






0 039 0052 0 127 0 289 0 362 0.181
0 008 0009 0 013 0 019 0033 0.053
0 125 0.359 0.576 1 017 1082 0.306
932 892 882 11.90 8 84 11.90
6 8 20 44 57 338
70 74 91 96 95 643
•














1990 runoff is 83% of previous mean
rainfall 90%
1990
Grid reference 51 ETC1) 459 190 Catcbment area (so km) 87.8






1 435 1 106 0.742 0.510 0.346 0 351 0 510 1 012 1 599 1.979 1.137
0 413 0 324 0 152 0 170 0 141 0 106 0 170 0 160 0 211 0 342 0.480
3 317 2 183 1 854 1657 1 489 15.08 2 868 6.692 6.536 4.033 1.948
39 12 45 22 28 97 29.59 46.63 33.74 36 40 6304 64 43 55.58 75.63
44 33 23 15 11 11 15 31 47 60 409
67 50 55 62 52 62 73 87 90 89 828
1990 runoff is 87% of previous mean
rainfall 90%
RIVER FLOW DATA 117
041019 Arun at Alfoldean
Maasuring authorityNRA-S
First year 1970
Hydrometric statistics for 1990
JAN FEB
Flows Avg 5.170 9 828
(m14-9 Peak 61 15 6526
Runoff (mml 100 171
Rainfall mani 121 138
Monthly and yearly statistics for
Mean Avg 3.793
flows Low 0 621
') align 10 770
Peak flow (m1s-') 68 63
Runoff Imml 73
Ramie!! Immi 85
Factors affecting flow regime E
Slaty" type. CC •
041027 Rother  at  Princes Marsh
Measuring authority' NRA-S
First year 1972















Monthly and yearly statistics for
Memo Avg 0 861 0 700
flows Low 0 273 0 320
1m1s-1 Ilion 1 485 1 409
Peek flow In's_il 15 63 13 72
Runoff 1mm) 62 46
Rainfall (nm) 95 58
Factors effecting flow regime GE
Station typo C
042003 Lymington at Brockenhurst Park
Measuring authority NRA-S
First year 1960
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN AA AUG • SEP OCT
Flows Avg 2 392 3 680 0 494 0 419 0 133 0 205 0 056 0 024 0 044 0 300
im15-11 Peak 10 09 10 13 182 135 ' 0.70 2.62 027 0.12 083 • 17
Runoff (rimy 65 90 13 11 .4 5 2 1 1 8
Rainfall limn) 138 187 6 49 17 62 12 27 45 99






















First year .1957 -





Runoft fniniil 38 37
Rainfall (mml 84 53


























Grid reference 51 ITO) 117 331
Level sm (m 00) 21 40
MAR APR MAY JuN JUL AUG SEP OCT NOV
0 683 0 477 0 240 0 323 0 188 0 171 0 195 0.382 0 422
2.17 211 075 272 063 088 1.89 404 178
13 9 5 6 4 3 4 7 a
7 46 9 70 12 36 44 84 52
previous record (May 1970 to On 1989-incomplate aemissing months total 01  lean)  •
2.458 2.425 1 731 1 082 0 705 0 324 0 383 0 631 1.731 2 484 3008
0 689 0 469 0 277 0 223 0 131 0 138 0 078 0 161 0.150 0 167 0.492
6 708 4 413 3 829 3 313 3 055 1 116 1618 5 443 11 580 10 030 6 152
67 53 54 45 76.97 47.48 46 54 .7 27 .23 86 56 14 71.12 . 69 14 77 65
43 47 32 21 13 6 7 12 33 46 58
49 72 51 57 56 48 58 68 85 84 87
Grid reference 41 1S1J1 772 270
Laval stn Im OD) 56 40
MAR APR MAY :FUN AA AUG SEP . OCT NOV
0 512 0 333 0 227 0 220 0 164 0 139 0 160 0 177 0 204
1.04 043 039 071 039 035 033 118 047
37 23 16 15 12 10 10 13 14
6 43 12 80 16 36 42 87 53














0 782 0 433
0 128 0 042
1569 '1 247









Grid reference 41 Ian 318 019






. Grid reference' 41 15111 354.188 '




















39 34 30 24 20 13 19
70 51 58 57 48 64 69
0 423 0.999 1 341
0 052 0 128 0 198
2 308 4 841 5.283
847 11.28 13 54
11 27 35
73 89 90
Catchment area (so  km). 139.0












1990 runoff is 89% of previous moan
rainfall 86%
Catchment area (so km)- 37.2
Max all (m 01)) 252
0 488 0.585
0 165 0 167
1088 1 855































1990 nmoff is 93% of previous mean
rainfall 93%
1990
Catchment area (so km). 99.9












1990 runoff is 72% of previous mean
rainfall 91% i ,
1990
Catchment area (so km) 10400
Max alt (m OD) 297
JAN FEB MAR APR MAY JUL AUG SEP OCT NOV DEC Year
Flows. Avg 11 120 23 980 17 130 12 610 8 952 6 722 5 775 5 178 4 879 5 331 4 934 5 554 9 249
(m1s- 1) Peak
Runoff (mml 29 56 44 31 23 17 15 .13 12 14 12 14 280
Rainfall frnenl 131 161 9 34 12 49 18 37 42 72 41 81 887
Monthly and yearly statistics for previous record (Oct 1957 to Dec 1989-incomplete oe mining months tota) 0.2 years)
14.770 15.620 15.290 13.670 11 670 . 9 765 7 941 1 408 7 523 8.888 10 410 12 340 11.252
7 172 6 932 6 686 6 107 4 861 4 558 3 708 4 263 5 188 5 490 5 633 6 069 8.597
34.670 32 680 24 430 19 050 16 320 13540. 10 850 10 440 12 810 27 060 33 510 35.180 18.789
23 26 32 341
92 808
1990 runoff es 82% of previous mean
rainfall 85%
118 HYDROLOGICAL DATA: 1990
042006 Meon at Mislingford
Measuring authority NRA-S
First year 1958
Hydrometric statistics far 1990
JAN FEB mAR APR MAY JUN
Flows Avg 0 643 3 283 2 138 1 254 0 676 0 468
Ini1s- Peak 181 427 292 166 097 062
Runoff Imml 15 109 79 45 75 17
Rainfall (mm) 141 186 7  44  14 77
Monthly and yearly statistics for previous record lOct 1958 ici Dec 1989)
Mean Avg 1 534
flows Low 0 355
(inls ) High 3 470
Peek flow lm'r ' l 384
Runoff (nvn) 56
Rainfall linm) 97
Factors affecting flow regime G
Station type FL
042008 Cheriton Stream at Sewards Bridge
Measuring authority NRA-S .
First year 1970
Hydrometric statistics for 1990
JAN FEB mAR APR MAY JUN
Flows Avg 0 575 1 562 1 139 0 /85 0 541 0 443
inks' ') Peek 090 206 151 098 077 058
Runoff (mm) 21 50 41 27 19 15
Rainfall (mm) 150 188 7 ao 19 71
Monthly and yearly statistics for previous record (Jul 1970 to Dec 1989)
Mean Avg 0 614 0 933 0 896 0 839 0 687 0 563
flows Low 0 393 0435 0 409 0 320 • 0 271 0 218•
(re's ./ Figh
Peak flow (m's- l 169 183 168 139 126 202
Runoff (rnm) 19 30 32 29 24 19
Rainfal (rim) 96 61 82 51 60 57
Factors affecting flow regime N
Station type C
043006 Nadder at Wilton Park
Measuring authority NRA.W
First year 1966
Hydrometric statistics for 1990
JAN FFR MAR APR MAY JUN
Flows Avg 4 471 12 290 4568 1 650 1 586 1417
ears' il - Peak 1250 26 61 850 3.62 196 172
Runoff Imm) 54 135 55 31 19 17
Raritan onno 132 194 11 34 12 59







Factors affecting flow regime N
Station type C
043007 Stour at Throop Mill
Measuring authority NRA-W
First year 1973 1'
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN
Fiows Avg 26 350 69 370 18 700 9 343 5 525 4 220
(rnIs ) Peak 77 96 3770 39 39 12 76 7 17 617
Runel Imml 66 156 4 I 23 14 10
Rainfall (rnm) 130 186 10 36 18 54
Monthly and yearly statistics for previous record (Jan 1973 10 Dec 1989)
Mean 'Avg 23.820
flows- LOw 4 319
atirs
- II High 38 730









Factors affecting flow regime PGE .
Station type CC
1 775 1 636
0 457 0 427






















Grid reference 41 (SU) 589 141





































Grid reference 41 (SU) 574 323






Grid reference 41 (SU) 098 308






Grid reference 40 (SZ) 113 958





























































































0 464 0 399 0 371 ' 0 420 0 515 0 681 0.630
0 183 0 165 0207 0 215 0 154 0 320 0.408
0 797 0 708 0560 0 672 0 960 1278 0.768
125 128 077 • 091 123 185 2.02
17 14 13 15 18 24 285
56 63 73 90 94 103 888

















Catclvnizmt area (so km) 728












Catchment area (sg km) 75 1






Catchment area (sci km) 220 6
























































4 545 4 999 4 386 3 340 2 500 1 937 1 499 1 314 1 316 1180 2.519 3810 2029 .
I 011 1 763 1.358 1 048 0 993 0 839 0 684 0 595 0 813 0829 0 905 1219 1 535
6 773 8 196 6 132 5.936 .4044 3 183 2 234 2 040 3 093 3 537 6 413 7 030 3.821
2211 17 57 18 80 14 27 28 13 883 13 39 661 16 68 10 99 22 90 47 88 47.88
56 55 53 39 30. 23 18 16 16 22 30 46 405
95 71 81 52 69 60 52 70 75 87 87 104 903
1990 runoff is 95% of previous mean
rainfall 87%
1990
Catclvnent area (so km) 1073 0












1990 runoff is 95% of previous mean
rain! all 90%
RIVER FLOW DATA 119
044002 Piddle at Baggs Mill
Measuring authority NRA-W
First year 1963





Monthly and yearly statistics for previous record (Oct 1983 to
Mean Avg 3 591 4 315 3.878 3.018 2 194 1665 1 231 1 076 1 081 1 411 2 066 2 875 2.357
flows Low 1045 1 020 1093 0 945 0 757 0.571 0 493 0 433 0.604 0 707 0 721 0 853 1.328
On's-1) NO 5 959 7 062 6 202 4 782 3 376 2 907 1 755 1.526 2 300 3 106 5 047 5 654 3.233
Peakhow Ini54-11 11 87 9.18 937 6 48 8 11 923 479 450 818 929 920 Et 62 11.87
Runoff Irnml 53 58 57 43 32 24 18 16 15 21 29 42 408
Rainfall frivn) 107 80 88 53 67 56 48 64 82 95 104 115 ' 961
Factors affecting flow regime G 1990 runoff es 91% of previous mean
Station type FL rainfall 86%
044006 Sydling Water at Sydling St Nicholas
Measuring authority NRA.W
First year 1969
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUSI
Flows Avg 0 226 0 599 0 322 0 184 0 126 0100
links' 9 Peak 0.43 093 046 024 019 012
Runoff Imml 49 117 70 38 27 21
Rainfall (mml 166 211 12 44 30 55































045003 Culm ai Wood Mill
Measuring authority. NRA-SW
First year. 1962
Hydrometric statistics for 1990
JAN FEB MAR APR MAY )UN
Flow, Avg 7 911 13 320 3 251 2 063 .1327 1 306
Inl's-') Peak 66 42 48 68 11 96 430 I 74 337
Runoff Imen) 94 142 39 24 16 15
Rainfall 1mrn) 147 191 18 36 12 79
Monthly and yearly statistics for previous record (Oct 1982 to Dec 1989)
Moan Avg 6.616 6 324
flows tow 1 930 2 251
1m3a/11 High 12 870 I 1 820
Pen how en/s-') 110.70 100 10
Runoff Imml 78 68
Rainfall (nine 109 81
Factors affecting flow regime PGEI
Station type FV VA
Measuring authority NRA-SW
First year. 1964
Hydrometric statistics for 1990
JAN FEB
Flows Avg  11  550 18 720
en/s/1 Peak 54 38 90 96
Runoff (rnm1 107 157

















Moan Avg. 9 179 9262 6 590
flows Low 1 891 2.446 1 551
(m1s-') f•agh 15.740 15.660 11.690
Peek flow en's - ) 110 60 114 60 93 02
Runoff Imml 85 70 61 .
Rainfall awn) 120 85 84

























Grid reference 30 (SY) 913 876





























Dec 1989-incomplete or missing months total 0.1 years)
Grod reference 30 (SY) 632 997


















Grid roference 31 (ST) 021 058






Grid roforenco 30 (SY) 262 953
Level stn (m OD) 7 30
MAY JUN AA





0 617 0 626
4 678 5 312


































































Catchment area (sq km) 183.1
Max all (m OD) 275
OCT




Catchment area (so km) 12 4












1990 runoff is 88% of previous mean
rainfall 85%
Catchment area (sci km) 226 1







































5 114 3 486 2 801 1 994 1 765 1 603 1 898 3 014 4 375 6.052 3.743
2 392 1318 1 085 0 803 0 650 0 569 0 9/1 0 971 1 287 2 479 2.277
9 184 7 445 6 337 4 449 5 200 2 787 7.328 . 11 430 8 191 11 880 4.840
501 1 61 98 33 82 30 58 202 20 5862 94 16 49 07 134 50 142 80 202.20
61 40 33 23 21 19 22 36 50 72 522
88 59 69 62 59 67 77 90 95 112 968
1990 runoff is 88% of previous mean
rainfall 94%
Catchment area (so km) 288 5











2 124 2.536 4 259 5 721 8 500 4.954
0 554 1 142 1 243 1 714 3 125 2.889
4 941 9 909 16 440 11 980 14 440 8.409
128 00 88 95 99.72 116 90 244 00 244.00
20 23 40 51 79 542
72 80 96. 94 121 1003
1990 runoff is 88% of previous mean
rainftffl 86%
•120 HYDROLOGICAL DATA: 1990
046003 Dart at Austins Bridge
Measuring authonty NRA.SW
First year 1958





Monthly and yearfy statistics for previous record (Oct 1958 to Dec 1989)
Mean Avg
flows low




19 570 16 860
5 435 4 270
36 680 37.760
284 00 309 40
212 166
226 158
Factors affecting flow regime: SR •
Station type: VA
047007 realm at Pus linels
Measttrtng authority NRA•SW
Fast year. 1963
Hydromettic statistics for 1990
Mean Avg 2 983 2.790
flows Low 0 563 10)5
(rn1/4- II Ito 4.947 5 806
Peak fiow (mIs-) 27 49 23 24
Runoff Bren) 146 124
Rainfall (mm) 167 128
Factors affecting flow regime P I
Station type FLVA
047008 Thrushel at Tinhay
JAN FEB MAR APR MAY
Flows Avg 3 112 6 221 1236 0 450 0 237
im,s-') Peak I I 18 26 77 357 1.09 0.59
Runoff(rem) 152 274 60 21 12
Rainfaii (rnm) 218 299 26 54 27
Monthly and yearly statistics for previous record (Oct 1963 to
Measuring authority. NRA.SW
First year 1969
Hydrometric statistics for 1990
JAN  FEB
Flows Avg 5 310 7 376
Peat 43 14 37 41
Runoff (nun) 126 158
Rainfall fmml 209 242
JAN FEB MAR APR MAY  .4.81  JUL
26.150 43 870 8 556 3.275 1.942 2 247 3 023
11390 210 10 27 08 7.99 380 1511 17.25
283 429 93 34 21 24 33
368 445 34 60 29 135 93
Monthly and yearly statistics for previous record INov 1969 to Doc 19891












Factors affecting floW regime. S H
Station typo CC
Mean Avg 1 436
flows Low 0 648
Irn's-ff High 2.584


















14 090 10 070 7.190 4.904 3 785
5 731 3.566 2.220 1 456 0 996
33 520 -22 720  14  530 14.260 10.930
236 10 187 40 98138 253 00 206 50
152 105 78 51 4 I






























Grid reference. 20 (SX) 751 659
Level stn (m OD). 22.40
Grid reference 20 (SX) 574 511













Grid reference 20 (SX) 398 856
Level stn (m OD) 55 50
APR MAY  JtAN
























0 254 0 337 0 229
I 23 2 71 220
12 16 11
111 87 62
























Grid reference 20 (SX) 159 674
Level sm (rn OD) 70 30
JAN FEB MAR APR MAY JUN At AUG  SEP CCT NOV
Flows Avg I 415 2 332 0 893 0445 0 275 0 285 0 326 0 227 0 203 0 379 1 124
(m3s- '). Peak 3.41 4.10 1.57 071 041 067 091 049 056 112 2 29
Runoff Rum) 150 223 95 46 29 29 35 24 21 40 115
Rental, (nvn) 231 282 38 81 37 137 86 73 79 183 164




























































SEP OCT . PAY






















Catchment area (sg km) 247 6
Max alt (m 001 604
•
AuG SEP OCT NOV OFC Year
1 878 2 080 5 387 9 657 13 180 9.890
11.62 30.78 26 52 33  44  95 80 210.10
20 22 58 101 143 1280
71 103 169 139 209 1855
4 709 5 852 11 020 14 840 19 310 10.995
0 713 0 905 1229 5.048 8 231 7.304
12.590 26.290 28 000 33 400 35 540 16.692
222.20 327 60 16820 31760 549 70 549.70
5) 61 119 155 209 1401
120 136 182 197 233 1823
1990 runoff is 90% of previous mean
rainfall 102%
Catchment area (so km) 54 9



































1990 runoff is 78% of previous mean
rainfall 92%
Catchment area (sg km). 112 7












1990 runoff is 80% of prevIous moan
rainfall 105%
Catchrnent area (SU km(. 25.3
Max att. (rn OD) 308
DEC Yea,
1 065 0 737
























1990 runoff is 91% of previous mean
rainfall 103%
RIVER FLOW DATA 121





























Monthly and yearly statistics for previous record (Oct 1968 to Dec 1989)
Mean Avg 0 811 0 760 0 554 0 330
flows Low 0 283 0 333 0 220 0 162
Im1s-11 High 1 505 1536 0 917 0 613
Peak flow (rnis-11 225.0 719 574 407
Runoff (mm) 114 97 78 45
Rainfas Imml 145 101 100 56
Factors affecting flow regime N
Station type CC
048011 Fowey at Restormel
Measuring authority: NRA-SW
Fuel year: 1961










Monthly and yearly statistics for previous record (Oct 1961 to Dec 1989)
Mean Avg 9 192 8 215 6 167
flows low 3 071 3 304 2 727
fmts-') •gh 17 330 71.780 12 130
Peak flow Imis'il 104 80 111.90 45 62
Runoff lmml 146 119 98
Rainfall enm) 179 121 133
Factcws affecting flow regunit SRP '.
Station type. CC
049001 Camel at Denby
Measuring authority NRA-SW
First year 1964
Hydrometric statistics for 1990
JAN FEB MAR APR may JUN
Flows Avg 13 610 23 260 5.574 2 392 1 380 1 325
frrils-') Peak 42 35 71 22 12 30 385 239 283
Runoff awn) 175 269 72 30 18 16
Rented1mm) 216 246 32 56 35 117
Monthly and yearly statistics for.previous record (Sep 1984 to Dec 19891
Moen Avg 11 150 9 560
flows Low 4 833 .4 249
0.14-11 High 19 600 20 940
Peak flow tm,s-.) 73 18 80 21
Runoff frnm) 143 112
Rental! Imml 167 108




















049002 Rayle at St Erns
Measuring authority. NRA-SW
First year 1957
Hydrometric statistics for 1990
Moan Avg 1.945 2 027
flows i Low 0.746 01163
(Or Il High 3 009 3.426
Peak flow (m35-') 9 16 738
Runoff imml 107 101
Reinfaff (mml 136 105














Grid reference 10 (SW1 820 450











0 195 0 138 0 090 0 088 0.111 0 264 0 468 0 741 0.377
0 124 0 070 0 043 0026 0 037 0 034. 0 046 0 438 0.264
0 418 0 358 0 162 0 )79 0.564. 0 714 1093 1 091 0.544
182 371 279 229 (4 10 30 37 9.74 13 35 30.37
27 19 13 12 15 37 63 - 104 .624
63 63 55 74 ads 112 127 142 1122
1990 runoff is 96% of previous mean
rainfall 101%
Grid reference 20 (SX) 098 624
Level stn Im OD) 920
MAR APR MAY JUN JUL AuG SEP OCT NOV DEC Year
4 158 1 685 1 034 1 120 1 435 0 947 0 805 1 8796 405 5 493 4.211
10 71 296 2)5 2.57 391 203 257 628 16.55 15 79 SO 10
66 26 16 17 23 * 15 12 30 98 87 785













Grid reference 20 (SX) 017 682







Grid reference 10 (SW) 549 342













JAN 1E0 MAR APR mAY JuN .AA
Flows Avg 2.313 4 219 1 436 0 676 0 399 0 333 0 278
(el's- il Peak 595 7.28 2.45 0 8/ 053 046 049
Runoff Imml 127 209 79 36 22 18 IS
Rainfall )mmf 175 179 21 46 19 ' 89 70


















































0401 0 342 0 356
0 237 0 167 0 193

























AUG SEP OCT . NOv
0 231 0 209 0 223 0 392
034 029 . 033 104
13 I I 12 21
46 47 99 110
0 499 0.923 1.560
0 179 0 181 0.503





Catchment area (ea krn) 19 1







Catchment area (so km) 169 1
Max alt (rn 00) 420
2 036 2 571 4.545 6 633 9 035 4.946
0 343 0 673 0 617 0 921 4 401 3.391
6 044 10 490 I I 720 15 450 20 890 7.440
48 51 70 02 35 07 22310 2660 223.70
31 39 72 102 143 923
108 120 142 168 183 1505
1990 runoff is 85% of previous mean
rainfall 99%
1990
Catchment area (so km) 208 8
Max ah (m OD) 420
DEC Year




5.557 7 810 10 910 5.927
0 882 1 371 6 135 4.081
16 640 17.990 19 110 8.165
92 14 94 75 227 90 227.90
7) 97 140 891
139 151 165 1401
1990 runoff is 101% iof previous mean
rainfall 98%
1990
Catchment area (so km) 48 9













1990 runoff is 96% of previous mean
rainfall 92%
122 HYDROLOGICAL DATA: 1990
050002 Torridge at Torrington
Measuring authority NRA-SW
First year 1962
Hydrometric statistics (or 1990
JAN f Eli MAR APR MAY
Flows Avg 43 300 63 960 9 073 3 101 1 398
(nIN') Peak 190 70 209.20 5261 757 241 .
Runoff (inn) 175 233 37 12 6
Rainfall Imml 218 252 30 50 31













Factors affecting flow regime SRP El
Stalion type VA
052007 Parrett at Chiselborough
Measuring authority NRA-W
First year 1966
Hydrometric statistics for 1990
JAN kW MAR APR MAY JUN
Flows Avg 3 885 6 120 0 738 0 431 0 292 0 244
(mks- g Peak 2704 30 /0 195 094 048 043
Runoff lmml 139 198 16 15 • 10 a
Fiorito (min) 156 185 12 34 14 51
Monthly and yearly statistics for previous record (Aug 1966 to Dec 1989)
Mean Avg 2 360 1 910 1 580
flows Low 0 258 0 593 0 523
. (mks .i) 14911 4 914 3 865 3 055
Peak flow an's' Il 36 38 27 14 27. 46
Runoff Imm) 85 62 57
Pianism(nvn) 104 73 83
Factors affecting flow regime E
Station type C
052010  Brue at Loyington
Measuring authority NRA-W
First year 1964
Hydrometric statistics for 1990
JAN
f iows Ave 3 913
trn3s II Peak 17 09
Runoff (rnm) 78






Monthly and yearly statistics for previous record (Oct 1964 to Dee 1989)
- Mean Avy 3 511 3 231 2 619
flows Low 0 743 0 910 0 844
(n's ') High 5 752 6 872 5 263
Peak flow un1s-1) 4128 47 07 43.49
Rurioff (mm) 70 58 52
Rainfall linrra 87 66 76
Factors affecting flow regime N
Station type C VA
053004  Chew at Compton Dando
Measuring authority. NRA W
First yoar 1958
Hydrometric statistics for 1990
Flows Avg
en7t.  I Peak
Runoff /mmt
Rainfall (min)
24 030 19 030 I I 100
4 695 5 792 3 082
47 590 51 280 78 120














Grid reference 21 (SS) 500 185
























Grid reference 31 (ST) 461 144







Grid reference 31 (ST) 590 318
Level stn Im OD) 1980
APR , MAY , JUN


























1 589 1 202 0 793 0 843 0 782 0 802 1 403 7 713 3 490 1869
0 526 '0 313 0 217 0 150 0 130 0 24/ 0 190 0 407 1034. 1.153
3 352 3 554 2 203 4 081 2 449 4 873 4 380 4 883 6 158 2.427
2/ 19 95.48 35 46 83 00 48 42 69 42 61 06 74.62 6)06 95.48
30 14 15 17 lb 15 28 42 69 436
52 68 66 70 73 76 76 85 95 890
1990 runoff is 77% of previous mean
rainfall 91%
Grid refefunce 31 (ST) 648 647

































































Monthly and yearly statistics for previous record IMat 1958 to Dec 1989—Incomplete or missing months total 1 0 years)
Catchment area (sq km) 663. 0





















16 100 26.290 31 230
0 668 3 798 10 270
49 230 55.730 64 530
276 40 370 40 730 00
65 103 126
116 133 132
1990 runoff is 100% of previous moan
rainfal 112%
Catchment area (sq km) 74. 8






0 979 1 300 2 146
0 186 0 218 0 573
4 819 3 789 4 219
































1990 runoff is 94% of previous mean
rainfall 82%
1990
Catchment area (so km) 135 2







Catchment area (sq km) 129 5
Max alt (rn OD) 305
JAN f Ee MAR APR MAY JUti AA - Ala; SEP OCT NOV DEC Year
1 799 3 300 0895 0 533 0 418 0 420 0 376 0 362 0 347 0 365 0 507 0 753 0.824
11 94 16 79 192 1.13 051 066 0 66 053 073 098 1 43 389 16.79•
37 62 19 I 1 9 8 s 7 7 8 10 16 201
137 146 19 37 6 91 59 59 55 106 65 97 877
Mean Avg 1 871 1 /15 1426 1 027 0 833 0 601 0.464 0 460 0 5/1 0 820 1 226 1 /52 1 061
flows low 0 444 0 557 0 410 0 469 0 333 0 28/ .0243 0 195 0 232 0 300 0 264 0 622 0.540
(m's-e High 3 935 4 166 4 210 2 185 2 493 1 211 0 811 1 745 2 135 3 251 3 898 5 017 1.766
Peak flow trills' 11 39 43 48.99 50 00 14 19 67 50 13 00 623 609 59 26 4956 38 83 63 78 57.50
Ranoff Immt ' 39 32 30 20 17 12 10 10 11 17 25 3146 1259
Rainfall (mm) 101 70 82 61 72 69 70 84 92 93 101
1
. Factors affecting flow 'regime S P 1990 runoff is 78% of previous moan
rainfall 87%
S181Kkotype FL
RIVER FLOW DATA 123
053006 Frome(Bristol) at Frenchay
Measuring authority NRA-W
First your 1961
Hydrometric statistics for 1990
JAN FEB MAH APR MAY  JON
Flows Avg 3 405 5 B88 0 901 0 488 0 229 0 391
Im14-11 Peak 17 05 21 59 330 1.75 059 652
Runoff Imel 61 96 16 9 4 7
Rainfall Irene 105 126 16 30 9 76
Monthly and yearly statistics for previous record (Sep 1981 to (Hc 19891
Moan Avg 3 359 2 831 2 414 I 429 I 179 0 779
flows Low 0 670 0 613 0 636 0 476 0200 0 220
finis") Righ 6.152 6 040 5 762 3 434 5 028 2 973
Peak how (mks- h 35 05 41.09 33 84 29 63 49 00 29 01
Runoff Imml 60 46 43 25 21 14
Flootall Imml 75 53 67 49 65 62
Factors affecting flow regime N
Station type FL
053007 Frome(Somerset) at Tellisford
Measuring authority. NRA-W
First year 1961
Hydrometric statistics foe 1990
JAN FEB MAR APR MAY JUN
Flows Ayg 7 798 13 720 2 551 1 651 0 893 0 717
trn15-1 Peak 30 59 53 90 743 235 163 ' 166
Runoff Imml 80 127 27 16 9 7
Rainfall Irem) 140 159 18 43 6 84
Monthly and yearly statistics for previous record (Say 1961 to Dec 1989)
Mean Avg 6 829
flows Low 1 684
en1s-ii Nigh 12 340
Peek flow Im1s- il 77 99
Runoff Imm). 70
Rainfall Imml 95
Factors affecting flow regime PG
Station type FL
054012 Tern at Walcot
Measuring authority NRA.ST
First year. 1960
Hydrometric statistics for 1990
JAN 1EB MAR APR MAY JUN
Flows Avg 14 810 15 370 6 741 4 339 2.903 2 561
Im's-') Peak 60 05 43 88 23 16 6 t 3 428 382
Runoff tnim) 47 at 21 13 9 6
Ilainfall (rem) 108 79 15 30 20 55
Monthly and yearly statistics for previous record (Oct 1980 to Dec.1989)
Mean Avg 11060 10 220
flows Low 4 018 4 002
On1s-'1 High 20 320 22 280
peak now im1s-i) 47 51 45 98
Runoff (mm) 35 29
Rainfall enm) 59 45
Factors affecting flow regime GE!
Station type FV
6 272 5 608 3 734 2 713
2 072 1930 1 510 0 843
12 460 12 690 8 314




Fir st year- 1962
Hydrometric statistics for 199*
JAN FEB
Flows Avg 3 976 8.235
Im's I. Peak 14.06 31 85
Runoff Omit 31 57


































Moan Avg 4.408 4 423 4 289 2 921 2 112
flows Low 0 798 0 777 0 545 0 485 0 474
(m7s-') HO 9 678 12 890 8 577 6 356 6 149
Peak flnw (in7s-'1 55 83 59 60 55 89 42 67 39 05
Ronal unm) 35 31 33 22 16
Ratrifoil (mm) 54 44 56 49 57
Factors affecting flow regime S El
Station typeC
Grid reference 31 (ST) 637 772
Level stn Im OD) 20 00
Grid reference 31 (ST) 805 564







Grid reference 33 (SJI 592 123





























Grid reference 42 (SP) 333 715

















































































Catchment area MCI km) 148 9


























0 610 0 544 0 728 1 243 2 205 3 139 1.701
0 122 0 139 0 208 0 162 0 211 0 820 0. 804
3 516 2 398 5 113 4 691 5.434 9 807 2.255
70 79 12 75 2973 42 93 39.90 66 55 70 79
• I I (0 13 22 38 56 380
55 70 73 72 76 86 803
1990 nmoff is 66% a previous mean
rainfall 84%
Catchment area (sokm) 261 6






5 603 7 950 10 700
2 227 2.538 3 563
16 920 21 830 24 950


























1990 runoff is 76% of previous mean
rainfall 91%
1990
Catchment area (so km) 852 0
Max alt (m OD) 366
AR  •UG SEP OC t NOV DEC Year
2 182 1 939 2 357 3 023 4 095 7 583 5.804
320 285 485 490 835 25 18 60.05
7 6 7 10 12 24 207







1990 runoff is 79% of previous mean
rainfall 90%
1990
Catchment area (so km) 347 0






1 412 1 012 1 055 1 005 1 550 2 364 4 010 2.547
0 368 0 247 0 356 0 442 0 507 0 549 0 667 1.094
4 862 5 379 3 332 2 858 5 274 5 587 10 400 3.588
42 89 71 36 26 08 16 59 32 89 34 11 56 28 71.38
11 a 8 8 12 18 31 232
61 54 69 53 52 57 63 889
1990  runo11is 67% of previous mean
rainfall 80%
124 HyDROLOGICAL DATA: 1990
054020  Perry at Yeaton 1990
' Measunny authority NRA-ST Grid reference 33 ISJ) 434 192 Catchment area (scl km) ' 180 8
First year 1963 Level stn (m OD) 61 30 - i Max alt (m OD) 356
Hydrorrietric statistics for 1990
JAN FEB MAH APR MAY JUN JUL AUG SFP OCT NOV DEC Year
'Fl0ws Avg 3 714 5 011 1 819 I 067 0 666 0 553 0 468 0 391 0 379 0 482 0 694 1482 1.372
Imis-') Peek 1426 1/ 66 705 123 110 077 078 062 067 019 1.45 739 17.88
Runoff (rnm) , 55 67 27 15 10 8 7 6 5 7 10 22 239
Raw/fall Imml ' 122 108 15 24 29 59 25 37 52 71 55- 91 689
-Monthly and yearly statistics for previous record (Oct 1963 to Dec 1989)
. Mean Avg 1 857 2.704 2313 I 788 1 407 0 950 0 728 0 710 0 714 1 126 1 757 2 628 1.641 .
flows low 0 901 0 859 1257 0 742 0 583 0 379 0211 0 208 0 350 0 412 0 427 0.848 0.809
en1s-') High 4 870 6 507 4 265 3 041 4 232 2 046 2 735 1 416 1705 3.308 3 103 6 244 2.336
Reek flow On's' 1 Id 23 1129  II 12 10 83 10  41  840 787 549 ' 732 752 10 02 12 57 14.23
FiNnoli ffnmf . 42 37 35 76 21. 14 11 11 10 17 25 39 286
Rainfall (MT) 67 53 63 50 63 57 57 63 64 66 78 79 760
Factors affecting flow regime GEI 1990 runoff is 84% of previous moan
Station type C rainfall 91%
054022 Severn  at Plynlimon flume 1990
Measuring authority IH
First year 1953
Hydrometric statistics for 1990
'Factors affecting flow regime N
Station type FL
Trovisitmal
Grod reference 22 (SN) 853 872 Catciunent area (so km) 8.7
Level stn Irn OD) 331 00 Max all (m OD) 740
JAN FEB . MAR APR MAY JUN Jut Aut: SEP CC I NOV , DEC Year
Flows Avg 1259 1249 0 380 0 251 0 115 0 196 0 314 0 156 0 334 0834. 0 792 0 945 0.574
Ire's' 'I Peak 801 10 79 290 148 027 176 4 44 6 5/ 499 10 39 704 1)71 11 71
Runoff 1mm) 388 347 117 75 36 58 97 79 100 257 136 291 2080
Raefall 1nm) 487 463 179 120 46 175 107 194 176 347 234 361 2939
Monthly and yearty statistics for previous record (Oct 1953 to Oer 1989 — incomp4ete or missing ntoons total 10.4 years)
•
Mean Avg 0 754 0 573 0 616 0 337 0 237 0 221 0 279 0396 0 511 0633. 0 771 0 764 0.509
:flows tow 0 363 0 136 0 171 0 046 0 046 0 045 0 043 0 032 0 073 0 059 0 768 0 174 0317
Rio 1567 1 104 1 566 0 878 0 818 0 638 0 754 0 935 1 092 1 464 1.420 1313 0 648
Peak Mi.,. On's 14 49 13 90 14 53 11 64 086 10 66 883 3777 15 38 18 85 17 77 17 11 32.22
Runoff trnnu 232 161 193 101 73 66 86 121 152 195 230 235 1845
Rainfall frim) 183 180 218 129 131 135 151 184 213 248 277 281 2440
1990 runoff is 113% of previous mean
rainfall 116% •
054024 Worfe at Burcote  1990
Measuring authority NRA-ST Gricl reference 32(50) 747 953 Catchment area (so km) 258 0
First year 1969 Level stn (m OD) 33 20 Max all (m OD) 120
Hydrometric statistics for 1990
JAN FEB MAR APR MAY, JUN JUL AUG SEP CCT • NOV DEC Year
Flows Avg • 2 342 1 715 1 328 0 854 0 517 0 480 0 304 0.276 0 389 0 591 0.709 1038 0.956
en1s-') Peak 962 749 381 127 129 1 05 .0 11  0 84 1 17. 156 I 59 256 9.62
Runoff (nm) 24 26 14 9 5 5 3 3 4 6 7 I I 117
Rare/Ill (ium) 103 86 • 17 27 24 48 24 39 43 72 47  ,74 604
' Monthly and yearly statistics for previous record (Apf 1989 to Dec 1989)
'
Mean Avg 1881 1861 1.699 1500 1 234 0 883 0 616 0 677 0 675 .0844 1 135 1 558 1.210
flows low 0 616 0 669 0 777 0547 0 426 0 256 0 101 0 094 0 345 . 0 423 0 499 0.532 0.687
Im's) Hrge 3 144 3 802 3 171 2 491 4 490 1 527 1293 1 111 0 887 1.535 7 235 2 551 1.519
Pnak flow Im's ') 10 84 10 56 686 113 16 09 -5 65 • 4 06 432 5 10 387 588 1600 1609
Runoff t ..) 20 18 18 15 13 9 6 7 7 9 11 16 148 '
Rainfall immy 64 50 58 48 62 55 46 64 63 53 66 64 693
11969-19851
Factora. affecting flovv regime RGEI 1990 runoff is 79% of previous mean
Station type C rainfall 87%
054034 Dowles Brook at Dowles  1990
Measuring authority NRA-S1 GrKI reference 32 (SO) 768 764 Catchment area (so km) 40 8
First  yftar  1971 Level stn Ire OD) 24 20 Max all' (m OD) 230
.Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN JUL AUG Sf P OC I NOV - DEC Year
Flows Avg , 1121 1 410 0 278 0 116 0 073 0 051 0 027 0 012 0 020 0 053 0 070 0 159 0.296
• trrils-') Peak 16 57 967 110 020 032 013 ' 006 006 005 042 045 1 41 16 57
Runoff Imml 74 Rd 18 7 5 . 3 2 1 I 3 4 17 221
Ranfall Irnml 113 103 16 28 72 50 19 ' 33 29 86 45 71 615
Monthly and yearfy statistics for previous record (Oct 1971 to Dec 1989—incomplete or missing Months total 32  iiars1
Moan Avg 0 788 0 768 0 713 0 481 0 318 0203 0 091 0 068 0 131 0 219 0 296 0 681 0.395
fiows low 0 097 0 220 0 283 0 116' 0 073 0 033 0 017 0 019 0 036 0 036 0 046 0 072 0.240
Im's ') Hein 1617 1 /38 1 637 1 090 1 016 0 691 0 254 0 130 0880b 1 0417 0 765 1 414 0.509
Peak flow Im3s 1) 15 38 963 12 43 12 90 12 14 16 28 473 269
193509 72 890. 19.35
Runoff trnm) 52, 46 47 31 21 13 6 4 8 14 19 45 306
Renton (mm) 68 53 67 51 56 58 54 60 - 67 62 56 BO 732
'Factors affecting flow regime N 1990 runof/ es 72% of previous mean
Station type IV rainfall 84%
RIVER FLOW DATA 125
054038 Tanat at Llanyblodwel
Moasuring authority NRA-ST
First yeer 1973 .
Hydrometric statistics for 1990
JAN rE13 MAR APR MAY
Flows Avg 15 780 21 460 5 327 2 177 1 031
(m3sT 5 Peek 57 66 76.47 23 34 5  44  2 63
Runoff anne 185 227 62 25 12
Rainfall Imml 243 238 34 48 36
Monthly and . yearly statistics for previous record (Jun 1973 to Oee 1989—incomplate or missing mOnths total 0.4 years)
Moon Avg 11 410 9 574 9 178 ,
Bows Low 5 037 3.707 2.693
(m1s -.) Hegn 19 220 19.900 17 800
Pock flow (mks") 93 99 6417 85 77
Runoff (mml 134 102 107
Reknfall lmm) 130 93 116
Factors affecting flow regime N El
Station typo VA
055008 Wye  at Cefn Brwyn
Measuring authority' IH
Fast year' 1951
Hydrometric statistics for 1990
Moon Avg 0 955 0 734
flows Low 0 492 0 136
ImIsTil Riga 1 870 1 486
Peak flow trn's-11 23 47 19 20
Runoff Imml 242 170
Rainfall Imml 260 168





Hydrometric statistics fog 1990
055013  Arrow  at Titley  Mill
Moon Avg 4.695 4 022
flows Low I 528 1 912
inits-I) Hugh 9 003 7 677
Peak flow en's' il 101 10 39 94
Runoff Imml 99 78
Rainfall Men) 108 80

















Moan Avg 7 368 6 752 5 975
flows low 2 604 2 630 1 947
en's- 5 Heel 11.940 12.870 13 980
Peak flow (m1sT '1 54 27 - 37 53 33 24
Runoff (mm) 97 81 79
Rainfall (mml 113 82 93
Factors affecting ftow regime
Station typo FVVA
5 513 3 349 2 271 1 322 2 541 3441 7 121 9668 11.710 6415
1 392 0 867 0 699 0.348 0 190 • 0 520 1701. 2 895 5 738 4.185
9 686 10 250 4 660 1 589 7 609 9 885 15 020 11 370 21 410 7 510
39 85 31 27 ' 56 87 15 68 118 20 69 56 82 17 76.12 8799 118.20
62 39 26 15 30 39 83 109 137 884
66 76 68 61 91, 107 122 .133 149 1212





















Grid reference 33 (6.1) 252 225











Grid reference 22 (SNI 829 838
Level Stn rn OD) 341 00
JAN FEB mAR APR MAY JUN AJL AUG SEP OCT
Flows Avg 1 454 1 415 0 472 0 347 0.101 0 287 0 416 0 345 0 523 0 992 0 951
On).- 5 Peak 13 03 (200 434 277 037 239 842 1250 941 1622 Fl 11
Runoff (mml 369 324 120 85 26 71 106 88 128 252 234
Roinfall (men 441 410 124 128 46 (79 115 203 183 318 236







Grid reference 32 (SO) 328 585
Level sin Im OD) 129 00
JAN rEs MAR APR MAY
Flows Avg 6.231 8.763 2 090 0 633 0 355 0 256
en'sT l Peak 53 06 42.40 813 088 067 098
Runoe Imml 132 168 44 13 8 5
Renton1mm/ 189 206 26 34 27 76







Grid reference 32 (S0) 364 647
Level stn (rn OD) 124 10
JAN FEB MAR APR MAY JUN
Flows Avg 10 030 16 530 4 444 1 626 1 053 0.794
frn'sTIl Peak 35.63 34 05 1102 212 1 59 116
Runoff Imm) 132 197 59 21 14 10
Rainfall (nee) 187 194 23 32 31 74





































0724 0 629 0 855 2 027 3090 0 4 333 2.422
0 210 0 154 0 188 0 294 0 662 1 366 1.309
3 841 1546 2 459 6 916 6 625 8 464 3 418
30 68 24 79 18 85 36 45 28 98 63 34 101110
15 13 18 43 , 63 91 605
55 77 90 96 98 113 1005


















































































Catchment area (sO km) 229 0
Max all (m OD) 827
NOV '(C
6 361 13 780
15.79 69  7 1
72  161
85 194
Catchrnent area (so km) 10 6
Max alt. Im OD) 740
0 821 1022 1 107
0 091 0 376 0 198
2 031 1 761 2 655
27.68 2915 3200
209 251 281
244 268 • 306
1990 runoff is 102% of previous mean
rainfall 113%. •
Catchment area (so km)' 126 4
















2 752 4 431 6 525
0 657 1219 2 443
7 962 8 774 11 560











1 146 0 700
18 26 18.26
291 2093













Catchrnent area (sg km) 203.3












1990 runoff is 91% of previous mean
rainfall 97%
126 HYDROLOGICAL DATA: 1990
055018 Frome at Yarkhl 11
Factors affecting flow regime E
Station typo VA
Mean Avg 130 NB) 120.500
flows Low 15 050 30 760
enrs i) High 241 KO 234 000
Peak flow (rnts- il 68280 700 40
Runoff (mm) 87 • 73
Rainfall (nun) 110 78









Factors affecting flow regime N
Station type C
Measuring authority NRA WEL
First year 1973
Hydrometric statistics for  1 990
Flows Avg
(n's•) Peak
























055023 Wye at Redbrook
Measuring authority NRA•WEL
First year 1936
Hydrometric statistics for 1990
JAN - FEB MAR APR
Flows Avg 229 54)0 333 900 87 700 27 080
(rn's 'I Peek 748 00 696 60 282 30 54 37
Runoff (urn) 153 201 55 18
Rainfall erne 200 196 29 39


















Mean Avg 9 394 8 012 7 427
flows Low 3 313 - 3 199 2 689
uurvi) Fegh 17 500 15 620 20 960
Peak flow ImIs - il 108 30 88 25 110 50
Runoff Elm/ 141 109 Ill
' Heinle  (nun) 158 113 134








056013  Irscir at Pontaryscir
Measuring authority. NRA WEL Grul reference 32 (SO) 003 304
First year. 1972 ' Level stn (m 00) 161.20
Hydrometric statistics for 1990
JAN FEB MAR APR MAY  JUN JUL  AUG SEP OCT NOV
Flows Avg 5 272 5 914 1521 0 740 0 410 0 309 0 415 0 179 0 251 1767 2 490
Im's 'I Peak 24 17 34 71 554 276 1 64 096  7 18 040 526 10 03 13 07
Runoff Berm • ' 225 228 65 31 18 13 19 8 10 75 103.
Rental! (mm) 285  261 as 62 40 107 52 52 85 160 110







Cind reference 32 (SO) 528 110






44 320 34 350
17 340 10 970
125 000 131 600




















057008 Rhymney at Llanedeyrn
APR MAY JUN








































Grid reference 31 (ST) 225 821

















27 690 39 490 60 300
5 180 7 271 9 582
83 680 174 000 174 700
347 80 531 70 472 90















0 453 0 569 2 923





















1990 runoff is 73% of previous mean
rainfall 88%
Catchment area (so km) 4010 0




























6161 7 973 9 408
0 748 2 355 3 218
13 700 16 560 15 730
118 50 113 50 147 30







101 000 124 400 71.982
31 730 46. 890 39.916
252 400 246 000 113.382
KO 30 812 70 905 40
. 65 83 566
III 114 1023
1990 runoff is % of previous mean
rainfall 99%
1990
Catchment  area  (sci km) 62 8
Max aft (m OD) 474
DEC Year
3 395 1.886









1990 runoff is 97% of previous mean
rainfall 101%
1990
Catchment area (sg km) 178.7












1990 runoff is 90% of previous mean
rainfall 103% .
RIVER FLOW DATA 127
058006 Mellte at Pontneddfechan
Measuring authority' NRA.WEL
First year 1971







JAN FEB MAR APR MAY AM
Flows Avg 9.025 9 518 2.209 105,0 0.578 1235
(rn1s-9. Peak 61.79 80.84 6.94 358 101 8.75
Runoff imm) 367 350 so 4) 24 49
Rainfall (min) 422 387 73 69 46 180
•
Monthly and yeady statistics for previous record lOct 1971 to Dec 1989-Incomp late or missing months total 0.3 years)
Factors affecting flow regime P
Station type FVVA
Grid reference 22 (SN) 915 082
Level stn (rn OD) 90 00
060002 Cothi at Fe lin Mynachdy
Measuring authority. NRA-WEL
First year: 1961
Hydrcwnetric statistics fog 1990
JAN FEB MAR APR mAY
Fiows Avg. 36 790 40210 6 015 2985 1.401
(rnts-'): Peek 13910 176.10 22.54 10.80 4.95
Runoff (mmi 331 327 54 25 13











Grid reference. 22 (SN) 508 225






























Monthly and yearfy statistics for previous record (Oct 1961 to Dec 1989-Incomplete or missing months total 2.0 years)
1990
Catchment area (so km) 65 8






• 919 . 3 719 3.911 2.095 1.649 1221 1085 1 720 2.412 3.600 4 663 5 391 3.032
1 932 0 913 1.378 0.497 0383 0 322 0.242 0207 0 562 0.548 1.883 2.166 1985 .
8 274 7.231 10.670 5.095 4.283 3.559 4 269 6 802 6.876 8.305 947) 8 739 3.814
82.30 86 12 82 30 39 02 21.45 33.56 44 98 5852 81 01 96 78 106 80 127 50 127.80
200 138 159 83 67 48 44 70 95 147 184 219 1454
241 155 198 103 120 106 103 152 175 214 232 259 2058
1990 ninon is 102% of prewous mean
rainfall 101%
1990
Catchment area (so km) 297 13














Mean Avg. 17950 13 930 13.320 8.773 6 509 4 255 3 537 6 258 7 915 15 430 18 250 20 360 11.383
flows Low • 2.990 3.708 2.821 1.444 0.835 0.824 0 418 0 362 1.500 1810 7.211 6 723 7 174
Im1/4-11 Koh 37 580 31.100 40 710 20.380 14.820 13 070 11810 23.350 23.920 37.940 38 270 41.140 14 950
Peak flow Imis-') 141.60 181.20 22090 85.88 87 22 90 33 144.40 171 00 129.70 283.70 194 50 274 70 283.70
Runoff (mml 161 114 120 76 59 37 32 56 69 139 159 183 1204
Rainfall (nm) 172 116 139 95 101 95 98 125 146 185 175 191 1638
Factors affechng flow regime N 1990 ninon is 97% of previous mean
Station typo: VA rainfall 101%
060003 Taf at Clog-y-fran
Measunng authority fiRA.WEL
First year: 1965
Hydrometric statistics for 1990
Grid reference 22 ISN) 238 160
Loyal stn 1m OD). 7 00
JAN •ttl MAR APR MAY JUN JUL AUG SEP OCT NOV
Plows Avg 104 300 109 360(n's') Peak 278.30 414 20
Runoff (nun) 256 242
Rainfall InvIR 317 276
Monthly and yearly statistics for
Factors affacting flow regime
Station typo. FVVA
1990
Catchment area (s0 km). 217.3
' Max alt. (m OD) 395
DEC Year
22.500 10 720 6.766 5 817 11.930 4.405 6.773 33.890 42.750
77 26 3008 20.53 25.23 42.98 12.78 75.80 105 40 129 00
55 25 17 14 29 11 16 83 102
48 62 37 117 69 77 104 169 123









1990 runoff is 89% of previous mean
rainfall 102%
128 HYDROLOGICAL DATA: 1990
063001  Ystwyth at Pont Llolwyn
Measuring authority NRA-WEL
First  year  1963





Monthly and yearty statistics for
Moan Avg 9 284
flows Low 2 268
(m1s-') High 15 330
Peak flow (m1s I 10S 60
Runoff leunl 147
Rainfat (mm) 152








064001 Dyfi at Dyfi Bridge
Measuring authonty. NRA-WEL
First year 1962





Factors affecting flow regime N
Station type VA
JAN FEB MAR APR MAY JUN .R1L AUG SEP OCT
12 290 12 500 2 761 2.253 0 909 1 086 2 779 1. 175 3 487 8 372
47 04 64 64 16.01 12 83 1 80 460 36.20 22 22 38 46 14 06
194 178 44 34 14 17 44 19 53 132
257 209 56 73 39 117 71 99 133 192













JAN FEB MAN APR MAY  JUN .  JUT AUG SEP OCT
50 170 55 560 14.700 6 912 2.764 4.870 10.810 5.103 9 059 34.820
246.20 284 70 50 31 30 85 955 31 10 69 16 98.40 47 78 294.70
285 285 ea 38 16 27 61 29 ' 50 1913
349 292 79 76 46 139 78 129 121 256.
Monthly and yearly statistics for previous record (Oct 1962 to Dec 1989-inoomplato or missing months total 9.8 vans)
Moan Avg 34 460 23 510 28 810
flows Low 6245 5 174 5 789
(re1s ') eiph 68.810 46 060 75. 790
Peak flow (m3s-1) 350 20 340 00 360.70
Runoff Own) 196 121 164
Rainfall imm) 200 130 173
17 440 11.170 10.480 8 787 13.370 18 400
2.626 1295 1 618 0 822 18)9 5.966
42 490 23 600 21.770 18 780 40 440 36 260
271.30 337 20 402 10 162 00 210 00 32980
96 63 se 50 76 101
109 110 109 110 148 170
.064002 Dysynni at Pont-y-garth
Measuring authority NRA-Wa Grid reference 13 (SH) 632 066
First  year  1966 . level stn Irn OD) 2 30
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN AA. AuG
Flows Avy 9 527 10 330 2 802 1.636 0 851 I 753 3.633 1.778
1m3s-11 Peak 32.37 36 62 925 489 194 14 46 19 59 27 88
Runoff imm) 340 333 100 56 30 61 130 63
Rainfall onml 344 261 91 85 52 149 89 154
Monthly and yearly statistics for previous record (Jan 1966 to 7/n1989-incomplete or missing months total 1,8 von) •
Mean Avy 6 048
flows Low 3 371
1m1s-') High I I 830
Peak flow Im1s7') 61 40
Runoff (rnirB 216
Raan1all frnml 219























Mean Avg 0 990 0.804 0 778 0483
flows Low 0 629 0 365 0.311 0 177
(m1s- I Nigh 1673 1.869 1 804 0892
Peak flow On's_ il 104) 15 45 19.78 11 00
Runoff (mm) 146 108 115 • 69
Rainfal (nvn) 146 95 134 73
Factors affecting flow regime. N
Station type C
God reference 22 (SN) 591 774













Gm( reference 23 (SH) 745 019







065005  Erch at Pencaenewydd
Grid reference. 23 (SH) 400 404
Leval sm (m OD) 56.10
JAN FEB MAR APR MAY JUN
nows Avg 1335 1 161 0.390 0 189 0 124 0 120
(m1s-') Peak 649 4.38 I 19 0 28 040 0.49
Runoff (rim) 197 155 58 27 18 17
Ranted(ama  239 186 42 44 50 88


























































































































Catchment area (so km) 169.6























































5811 6 761 7045
0 556 3 011 2 770
12 350 12.680 12.580














1990 runoff is 98% o/ previous mean
rainfall 110%
Catclrnent  area  Isq km) 471 3












1990 runoff is 97% of previous mean
rainfall 104%
1990
Catchment area (so km) 75.1












1990 nanoll  is 108% of previous mean
rainfall 94%
1990
Catchment area (se( km) 18.1












1990 runoff is 83% of previous mean
rainfall 102%
RIVER FLOW DATA 129
066006 Elwy at Pont-y-gwyddel
Measuring authority NRA-WEL
First year. 1973
Hydrometric statistics for 1990
JAN FEB MAR • APR MAY JUN,
Flows Avg 13 060 15 070 3 068 1 518 0 567 0 397
an1s- i Peak 100 40 58 00 13 67 3.77 108 092
Runoff (men) 180 188 42 20 8 • 5
%infer (inn) 238 223 38 55 30 85
Monthly and yearly statistics for previous record (Dec 1973 to Dec 19991
Mean Avg 7.774 5 900 5 497 3.159
flows Low 3 115 2 650 1 539 0.823
im1s-11 High 11 660 12.050 11.950 6 939
Peak flow trnls- 'I 8242 5002 76 59 50 76
Runoff Irnm) 107 74 76 42
Partite Imml 126 84 108 61
Factors affecting flow regime SRP
Station typo VA
067008 Alyn at Pont-y-capel
Measuring euthonty NRA-WEL
First year 1965
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN
Flows Avg 4 616 6 463 I 960 1 065 0 676 0 599
Im 1.-11 Peak 24.46 18 88 624 2 44 1 11 1 30
Runoff (mml 54 69 13 11 8 7
Reintal (mml 131 119 19 41 26 72
Monthly and yearly statistics for previous record (Jun 1965 to DeC 1999)
Mean  Avg 4 291 3 799 3 261
flows Low 1 328 1.553 1 448
On's-) High 7 119 9 085 8 027
Pee, flow frnis-') 17 53 28.52
Runoff (mm) 51 41
Rainfall (men) 85 64








-;Gricl reference 23 ISM) 952 718



















Grid reference 33 (SJ) 336 541




























Aft AUG SU' OCT NOV
0 470 0 399 0 474 0 671 2.953
088 119 189 363 11 54
6 5 5 8 34
31 44 91 100 96
2 645 1 777 1.177 0 872 0 898 0 975 1971 3 000 4 264 2.405
1 023 0 712 0 438 0 331 0 287 0 414 0 452 0 614 1 246 1.266
6 474 5.651 2 873 2 098 2 456 3 906 6 896 6 168 9 480 3.027
25.28 26 88 18 34 2323 20 81 59.11 26.46 28 21 3592 59.11
30 11 13 10 11 11 13 34 50 334
62 71 65 60 73 BO . 86 103 97 ' 923
1990 runoff is 82% of previous moan
rainf al 95%
Grid reference 33 (SJ) 824 987
Level stn Ifn OD) 24.10
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT
Flows Avg 36540 29 790 12 890 10240 7  714  (0.710 10 150 8 772 8 620 22 190
Im's- II Peak 184 00 150 60 38.33 76 47 ' 24 13 32.23 48 40 48 70 ' 42 68 10470
Runoff lmmt 175 129 62 47 31 50 49 42 40 106
Rainfall (rnm/ 208 139 43 70 42 122 58 96 85 192
Monthly and yearly statistics for previous
Moen Avg 25 060 21.630
flows Low 3 705 4 787
Im1S- 1) Fbigh 40 260 67 230
Posh flow frnis-') 430.40 400 30
Runoff Imm) 120 94
%vital (mm) 118 83
Factors affecting flow regime S PGEI
Station type' 8
Monthly and yearly statistics for previous
17 810 14 310
7803 5 408




069007 Mersey at Ashton Weir
Mean Avg 20 420 12 290 16 950 11 400 6 556
flows Low 8.297 7.399 5.544 4.698 3 585
(rn1s-11 High 29 220 23 100 36 110 17 190
Peak flow (m5s - ') 188 80 (2500 176.70 113 00
Runoff Imm) 83 46 69 45
Rainfall Imml 121 59 122 76






Catchment area (sq km) 194.0






5 156 7 780 7.804
1 360 2 263 4 644
11 530 11 850 14 450








record lOct 1949 to Dec 1989-incomplati; m missing months total 2.0 years)
11.700 10 230 11 110 15 680 16 390 20 490 74 800
4.348 2 750 • 031 3 676 2 991 4 990 7 534
11 530 18 903 26 150 56 COO 43 480 52 510 51.100
141 60 238 00 385 60 39510 390 80 485 10 334 90
56 47 53 75 76 98 115
80 87 98 124 117 126 131 -
Measuring authority NRA.NW Grid reference 33 (SJ) 772 936
First year. 1981 Level sin (m OD) 14 90
Hydrometric statistics for / 990
"AN FEB MAR APR MAY  JUN  JUL AuG SFP 4 OCT NOV
Flows Avg 18180 17 000 8 111 5202 3 727 4 921 3 917 4 233 4 186 - 9 997 13 840
irfl's-1 Peak 118 00 66.67 2091 16 74 989 16 95 959 36 80 13 19 57 17 63 72 •
Runoff (mrril 74 62 33 20 15 19 16 17 16 41 54
Rainfae enne 150 113 44 64 34 108 42 85 78 161 87 '
record (Jan 1981 to Dec 1989-incomplete of missing months total 0.1 years)
1990
DEC Yeas
9 216 4 383









1990 runoff is 105% of previous mean
rainfall 106% -
19 90
Catchrnent area (so km) 227. 1
' Max alt Im OD)' 562
ow Year
3 663 1 972




Catchment area (SO km) 559 4
























1990 runoff is 90% of previous moan
rainfall 99%
Catchment eras (sci km) 660.0












7.043 4 803 6 767 7.574 II 860 14 950 17 770 11.540
3 847 2 447 2 760 .2 574 5 978 7 300 8 686 8438
18.090 7 866 12 560 11 110 25.500 25 190 36 810 15.876
157.50 4921 216.70 87 70 202 50 . 303.70 502 90 502.90
28 19 27 30 48 59. 72 552
85 67 102 93 114 120120 1156
1990 runoff is 82% of previous moan
rainfall 95% '
130 HYDROLOGICAL DATA: 1990
069015  Etherow at Compstall
Measunng authority NRA-NW Grid reference 33 (5J) 962 908
First year 1977 Leval stn (n OD) 73 50
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN JUL AUG SEP
Flows Avg 5 267 4 615 2 606 1309 0 897 1064 0 839 1 012 0 911
Im's ) Peak 24 57 15 89 841 547 234 7.34 247 13 61 407
Runoff InIm1 90 72 45 22 15 18 14 17 15
Rainfall lrnm1 168 132 55 85 35 120 50 94 82
Monthly and yearly statistics for previous record (Jan 1977 to Dec 1989-incornplate or missing months total 0.3 years)
Mean Avg 5 732 4 314 5 168 3 374 1962 I 680 1 297 1 805 1 975 3.191 4.558 5 045
flows Low 2 141 2 141 1.365 1 070 0 539 0 835 0718 0 691 0 637 1 264 1.846 2.413
Kills. ) High 8 964 8 539 10 080 6 325  4  870 4 758 2 265 3 572 4 192
ffeak flow en's- '1 4283 44 46 46 03 32 66 18 79 2884 15 47 35 56 43 08
Runoff (mm) 98 68 89 56 34 28 22 31 33
Rainfall (inm) 147 92 148 86 76 105 76 123 113
Factors affecting flow regime. S PGFI
Station type C
071001  Ribble at Samlesbury
Measuring authority NRA-NW
First year. 1960
Hydrometnc statistics for 1990
JAN FEU MAR
Flows Avg 81 110 71 610 23 510
) Peak 398 50 385.50 83.33
Runoff Irnml 190 151 56
Rainfall imm) 246 194 59








Factors affecting flow regime S E
Station type MIS
071004 Calder  at Whalley Weir
Measuring authority NRA-NW Gnd reference 34 (SD) 729 360
First year 1963 Loyd stn lin OD) 39 90
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN JtA •uG SEP OCT NOV
F lows Avg 18 170 15 280 6 525 3.986 2 699 3 886 4 044 3 227 3 659 12 730 9.777
(el's ') Peak 11280 74 26 25 51 14 56 760 3084 2017 46 86 33 56 86 82 43 63
Flisoff awn) 155 117 55 33 73 32 34 27 30 108 80
Rainfall IMM) 221 157 52 60 37 117 52 82 74 193 83
Monthly and yearly statistics for
Mean  Avg 13 070 9 472
flows Low 5 766 3 320
(n's ') Figh 20 590 17 170
Peak now (iris') 183.20 146 10
Runoff (nun) I I I 73
Rainfall (mml 122 77
Famors affecting flow regime El
Station type FV
072002 Wyre at St Michaels
Measurtng authority. NRA.NW
First year 1963
Hydrometric statistics for 1990
JAN FEB
Flows Avg 14 390 13.710
(mIs ') Pea/a ' 62 11 81132
Runoff (om) 140 121
Roadall (mm) 202 155
Monthly and yearly statistics for
50 900 361380 35.160 26 080
10 610 9 565 11 790 5 601
82 510 80 890 104 7CN) 54 820
754 60 513.10 54330 466 60
119 79 82 59













Moan Avg 9 968 7 000 7 152 4 821
flows Low 3 983 I 746 2 270 0 774
anis-) Nigh 17 820 16 030 25 920 12 090
Peak flow (m1s ') 156.50 145 60 16490 123.00
Runoff Irma) 97 62 70 45
Ramfarl (mm) 119 72 101 70
Factcws affecting Row regime S PG
Station type FV
Grid reference 34 (SD) 589 304
Level stn (re OD) 6.00
APR MAY JUN Jvt. AuG SEP OCT NOV MC Yaw
12 170 10020 10 070 17 460 8 679 14 710 53 880 36 340 46.740 32.020
45 32 27 05 43 34 172 20 75 48 141 40 320 30 28120 . 38010 398.50
28 23 23 41 20 33 126 82 109 882
60 44 106 63 94 90 199 90 149 1394.
18 010 14 780 16 370
4.048 5 031 2 638
46 460 33 520 40 500
319 10 19480 39980
42 32 38
82 90 92































Grid reference 34 (SD) 463 411













3 027 4.722 6 482
0431 0248 0 672
7 477 16.240 13 290








mAR APR mAY  AN Art. AUG SLP OCT NOV
3 429 1.527 0 958 1.155 2-.355 0 695 2 265 11.210 8 189
16 04 743 2.85 871 55 06 5.87 32.03 86 90 56 75
33 14 9 II 23 7 21 109 77
42 51 42 95 66 78 93 208 83
previous record (Oct 1983 to Dec 1989-incomplete or mining months total 0.2 years)
1990
Catchment area (so km) 156 0






9 424 7.471 9 186




2.397 5 625 4 888
23 910 21 990 25 810














1990 runoff is 76% of prevtous mean
rainfan 91%
1990
Catchrnent area (so km) 1145.0
Max alt (in OD) 680
24 360 29 800 a 1 780 51 720 55800 33.437
2 958 4 263 5 716 20 770 15 190 22.045
68 920 65.820 118 400 88 610 120 200 45.022
520 80 619.30 810 00 613.20 891 30 891.30
57 67 98 117 131 922
119 131 141 141 149 1352
1990 runoff is 96% of previous moan
rainfall 103%
1990
Catchment area (so km): 316.0
Max eh (m OD): 558
CkC Year










1990 runoff is 95% of previous mean
rainfall 101%
1990
Catchment area (sci km) 275 0






9 410 10.230 11.190 8.874
0 617 • 859 2.581 3.188
15 503 18 510 26 530 10 329
180.40 163 10 190 50 190 50
92 96 109 768
141 135 132 1272
1990 runoff is 84% of previous mean
rainfall 97%
RIVER FLOW DATA 131
073005 Kent at Sedgwich
Measuring authority NRA-NW
First yaer 1968
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUPI
flows Avg 20 680 27.400 8 420 4 259 3 614 2 496
(rn3s- '1 Peak 112 90 167 80 27 46 14 47 21 39 985
Runoff linne 265 317 108 53, 46 31
Raritan (inrn) 342 382 87 80 81 130
Monthly and yearly statistics for previous record (Nov 1968 to Dec 1989)
Moan Avg 11 810
flows low 5 998
an's-) Hip 20.950
Poak flow Im14-1) 230 90
Runoff Imml 164
Rainfall (nun) 19 I
Factors enacting flow regime N
Station typo. COVA
074005 Ehen at Braystones
Measunng authority NRA.NW
Fast yoar. 1914
Hydrometric statistics for 1990
Mean Avg 7.853
flows Low 2.220
On's') H.gh 16 030
Poak flow an's') 97 85
Runnel (nog 168
Rainfee (min) 201













Hydrometric statistics for 1990
JAN FEB MAR
Flows Avg 42 280 62 620 11 560
fm's-II Peak 263 00 307 20 43 08
Runoff Immi 184 146 50
Roofs!! InIml 247 184 45
Moan Avg. 23 140
flows Low 10 870
(m35-') High 41 800
Peak flow an1a-I1 283.30
Runoff trivn) 101
Rainfall Imml 111
Factors affecting How regime
St000n type: VA
5 805 5 928
1 856 2 225
15 890 10 300
79 36 69 47
113 127
114 182
38.290 28 210 26 320
9 587 4 837 7 466
84 550 56 570 66 470
219 20 165 70 215 50














18 060 16 960 10 800
5 577 6 338 2 923
37 960 43 560 19 500
287 30 346 30 165 80
72 74 45
79 100 61
Grid reference 34 (SD) 509 874






9 846 9 998 6 501 4 171 3 716 3 822 5 775 8 101 10 760 13 580 13 200 8 519
3 094 3 348 2 038 1 222 0 872 0 658 0.740 1 753 1 396 5.434 5.465 5.995
16 800 23 030 12 620 11 580 13 010 10 570 18 810 15 680 18 110 21 490 23 210 10.318
118 70 194 60 III 10 53 44 7286 95 90 94 26 120 70 131 70 17780 276 40 276 40
115 128 81 53 46 49 74 100 138 168 169 1288 -
112 160 89 87 99 (II 135 171 185 205 194 1739.
Gnd reference 35 (NY) 009 061
Level sin an 00)- 10.10
JAN (58 MAR APR MAY JUN,
Flows Avg 7 913 9 982 2 951 2003 1 670 3 258
1m14-1 Peek 32 76 34 58 814 592 303 12 44
Runoff Imm) 169 192 63 41 36 67
Rainfall Imml 256 242 55 81 65 140










































Moasuring authority NRA-NW Cold reference 35 (NY) 038 305
First year 1960 Level stn Im OD) 16 70
Hydrometric statistics for 1990
JAN r Ea MAR APR MAY JUN .AA AUG SCP OCT NOV
Flows Avg 55 050 84 850 24 870 12 780 6 944 9 129 11.470 6 043 13 550 44 330 26 200
en'sTil Peek 162.40 151 10 74 86 23 58 10 25 20 /1 33 78 13 44 2806 158 10 51 89
Runoff Imm) 222 310 100 SO 28 36 46 24 53 179 102
Rainfall imml 339 375 75 102 60 134 95 103 133 285 105
Monthly and yearly statistics for previous record Map 1960 to Dec 1989—incomp4ete of missing months total 0.3 years)
10 010 11 480 18 500
2 041 2 503 2 384
34 800 23 140 55 940
135 80 114 50 216 20
39 46 75
107 117 150
076005 Eden at Temple Sowerby
Gred fulmar-ice 35 (NY) 605 283
Level stn (m OD) 92 40
Monthly end yearty statistics for previous record (Noy 1964 to Dec 19891
JUN JUL AuG SEP OCT NOv DEC
2 649 4 400 I 653 2 212 13 230 I I 010 30 890
11 83 68 15 734 12 73 117 90 85 64 219.50
11 19 7 9 57 46 134




















































12 790 9 361
72 31 66 65
164 116
250 101
1990 runoff is Ill% of previous mean
rainfall 113%
OCT NOV
11 590 4 224















1990 runoff is 102% of previous mean
rainfall 94%
25 490 35 580 40 400
2 885 2 755 14 570
62 980 107 800 76 340















Catchment area (so km) 209 0






Catchment area (so km) 125 5












Catchment area (sci km) 663 0































1 990 runoff is 109% of previous mean
ramf all 119%
1990
Catchment area (so km): 616 4
























1990 runoff is 110% of previous mean
rainfall 114%
132 HYDROLOGICAL DATA: 1990
077003 Liddel Water at Rowanburnfoot
Measurrng authority. SRPEI
First year 1973



























Mean Avg 16.130 11 790
flows Low 8 344 5 633
(m1s- i)  ffrgh 30 750 18 000
Peak flow (rn,s-') 31500 229 30
Runoff (mm) 135 90
Rantaa (mral 105 87




Hydrometric statistics for 1990
Measunng authority S8P8
First year 1963
Hydrometric statistics for 1990
JAN FEB
Fiows Avg 14 440 19 340
(rnIs- 'I Peak 63 09 54 75
Runoff (mm) 194 235













078003 Annan at Brydekirk
Measuring authority SAPS
rust year. 1967
Hydrometric statistics for 1990
JAN FEB MAR
Flows Avg 82 940 105 700 46 030
On's-) Peak 282 00 291.70 145.70
Runoff (mm) 740 277 133






9 632 7.622 6 430
3.534 1.419 2 094
19.080 13.750 11 990






























Grid reference 35 (NY) 415 759











Grid reference 35 (NY) 191 704






Monthly and yearly SUISISSiCs for previous record (Oct 1967 to Dec 1989)
Mean Avg 44 930 34 400 32 350 20.320 15 220 11 460 11.030
flows Low 17 820 12 820 8.402 6 124 3.519 2 937 1.944
Im's- Il Haan 83 440 55 800 63 910 40 600 53.60 32 150 34 940
Peak flow Only') 405 40 305.00 293 30 213.30 172 50 171.30 253.10
Runoff (nve) 130 91 94 57 44 32 32
Reader' Invnl 140 91 120 67 86 81 95
Factors affecting flow regime N
Station type VA
078004 Kinnel Water at Redhall
JAN US MAR APR MAY Am JUL AUG SEP OCT NOV DEC Year
9 214 9 298 4 189 0 957 0 622 1 818 1 487 0 529 I 052 4 690 1 563 6 051 3.431
80 89 49 87 25 24 559 12 09 32 87 14 81 363 11 63 50 50 15 17 89 34 89.34
324 296 147 33 22 62 52 19 36 165 53 213 1422
312 310 110 48 78 134 93 93 70 212 56 239 1753
Monthly end yearly statistics for previous record (Oct 1963 to Doc 1989-incomplete Or missing months total 1.0 v ars)
Mean . Avg 4.081 2 9137 2 862 1647 1 536 1059 I 028 1733 2 760 3 619 3 939 4 060 2.609
flows Low 1 296 0 590 0 552 0 251 0 122 0.112 0.048 0 049 0 099 0 207 0.740 1-081 1.507
WC')  MO  8456 5 362 6 263 4 161 5 498 3.282 3.435 7 513 6 689 7 288 7 535 8 490 3.517 .
Peak flow (rn,s • ') 79 34 90 99 59 19 66.70 51.79 36 09 6014 65.25 91 37  110  90 86 69 103 60 110.90
Runoff Pont 144 96 101 56 54 36 36 61 94 127 134 143 1082
Rainfall (mng 148 97 127 76 97 88 96 120 149 156 148 154 1456
Factors affecting flow 'opine 1990 runoff is 131% of previous mean
Station type. VA rarnfall 120%











4 309 5 212















Grid reference 35 (NY) 077 868
Level stn (m OD) 53 70
God reference 25 (NX) 822 610
Level stn lm OD) 4 00
MAY  JUN



























































18490 25 720 37 150 41.780 43 420 28.003
2 007 3 362 3 592 11 490 19.530 16.402
76 390 76 320 86 820 77 930 87 020 36 424
378.90 446.60 499 10 325 00 355 40 499.10
53 72 108 117 126 958
112 134 146 135 140 1347
1990 runoff es 126% o/ previous mean
rainfall 119%
AUG 5FP
















Catchment area ISO km). 319 0
Mat aft (m OD) 608
OCT IROV
16 030 6 163
306 00' 73 87
135 50
193 59
12 700 14 790 15 970
4 057 3 421 4 819
19.120 26.200 26 460
334.30 281 00 393 20
102 120 134
142 140 154


















Catchment area (so km): 925 0






Catchment area (so km) 76 1
Max alt (m OD) 697
Catchment area %q km) 199 0


























































1990 runoff is 105% of prewous mean
rainfall 118%
RIVER FLOW DATA 133
081002 Cree at Newton Stewart
Measuring authority SAPS
First year 1963
Hydrometric statistics fat 1990
JAN FEB MAR APR MAY JUN Juit.
Fiows Avg 31 980 42 490 16 440 9.974 3 222 12 830 7 899
fm1s-') Peak 206 30 206 70 71 31 46 43 26 81 91 57 76 34
Runoff trnm) 233 279 120 70 23 90 57
Rainfall  imml  308 368 122 129 92 152 86
Monthly and yeedy statistics for previous record MC/ 1953 to Dec 19891
Moan Avg 23 810 16 740 16 270 9 653 7 966
flows Low 9 633 2 569 4 039 1 319 0 426
trols-') Koh 45 820 29 810 28 180 20 820 22 960
Pm* now lmfs-I) 272 50 253 10 217 10 192 30 119 40
Runoff 1nvn/ 173 III 118 68 59
Rainfall1mm) 194 119 156 92 98
Factors affecting flow rogirne
Station Wm - VA
081003 Luce at Airyhemming
Measuring •uthority SRP8
First year 1967
Hydrometric statistics for 1990
JAN































Hydrometric statistics far 1990
Mean Avg 10 770
flows Low 5 203
an1s-1) High 15 120




Factors affecting flow regime S







Factors affecting flow regime H
Station typo VA
MAR APR
4 557 3 737
30 85 26 99
71 57
•3 11)6
6 469 3 597
I 359 0 454
















Grid referenco 25 NOG 412 653
Level stn 1m 001 4 80
Grid refinance) 25 (NX) 180 599













082002 Doon at Auchendrane
JAN FEB MAR APR MAY
Flows Avg 13 740 18 360 13 320 6 615 3 11/ 3.730
Im's - ') Peek 40 50 57 58 48 49 23 04 438 14 37
Runoff Imm) 114 137 110 53 26 30
Rainfall fmmf 305 370 158 118 66 122
Monthly and yearly statistics far previous record (Jul 1974 to Dec 1989)
4 131 3 763





6 399 7 744
1 176 0 969















'Grid reference .26 (NS) 338 160








































































































































































Catchment area (sg km) 368 0












1990 runoff is 119% of previous mean
rainfall 125%
1990
Catchment area (so km) 171 0













1990 runoff is 109% of previous mean
rainfall 113%
19 90
Catchment area No km1 323 8
Max alt (rn OD) 844
NOV DEC Year
6 325 10 950 8.897









1990 runoff is 119% of provous mean
rainfall 129%
1990 runoff is 157% of previous mean
rainfall 130%
134 HYDROLOGICAL DATA: 1990
084012  White Cart Water at Ilawkhead
Measuring authority. CRPB
First year 1963
Hydrometric statistics for  1 990
JAN - FEB
Fiows Avg 21 020 • 20.180
lm's- 'I Peak 74 39 03.80
Runoff (nine 248 215
Rainfall (mm) 286 249
Monthly and yearly statistics for previous record (Oct 1953 to Dec 1989)
Mean Avg 10 670 7 548 7 248
flows Low 4 692 2 341 I 676
InI15-') High 21 190 13 460 14 600
Peak flow (misT ') 187 40 139 20 1700
Runoff (men) 126 81 85
%wife (rnm) 126 80 109
Factors affecting flow mgene S
Station type VA
084016 Luggie Water at Condorrat
Measuring authority CRP13
First year 1966
Hydrometric statistics for  1 990
JAN FEB
Flows Avg 1 936 2 378
Im'sT 'I Peak 600 13 59
litstuff own) 153 170
Rainfall (rnml 217 192







Factors affecting flow regime
Station 0/110 VA
Mean Avg 64 110 54 430
flows Lnw 27 910 18 610
0 1115 - i) 14.0h 119 100 104 COO
Peak flow irn,s-') 150 50 140 80
Runoff 1mm) 219 169
I/unroll One,/ 234 147
Factors affecting flow regime S
Station type VA
MAR APR MAY
18 430 5 964 2 085
117 60 28 45 16 57
217 68 25
216 99 64
Grid relevance 26 INS) 739 725
Level sin (m 00) 68 00
MAR APR MAY JUN AA AUG SEP OCT NOv
I 846 0 597 0 237 0 316 0 395 0 309 0 324 1 568 0608
13 63 265 080 700 440 262 160 34 20 403
146 46 19 25 31 24 25 124 46
151 69 45 104 52 109 66 181 46
previous record (Oct 1966 to Dec 1989—incomplete or missing Months total 0.5 yews)
1 472 1027 0 992 0 571 0 466 0 306 0 305 0 505 0 805 1 077 1 344 1 355
0 680 0 415 0 370 0 287 0 166 0 138 0 147 0 123 0 125 0 119 0 367 0 592
3204 1944 1535 1 030 1 199 0 692 I 751 1505 3 386 2 121 2 362 2 669
30 25 19 34 2611 1000 14 54 5)9 27 14 22 06 44 46 3253 3060 36 04
116 74 78 44 37 23 24 40 62 85 103 107
107 71 92 51 69 65 74 92 113 118 116 107
085001  Leven at Linnbrane
Measuring authority CRPB
First year 1963
Hydrometric statistics for  1 990
JAN MI MAR APR MAY JuN
Flows Avg' 76 020 134600 144 400 52 310 10 210 10 410
Im's '1 Peak 116 40 163 60 215 70 81 85 14 66 17 10
Runoff trnm) 260 415 493 173 35 34
Rainfall (min) 432 446 425 144 51 145



















085003  Falloch at Glen Falloch
Measuring.authority CRPB
First year 19/0
Hydrometric statistics for / 990
Mean Avg B 636
flows Low I 928
I n3 s titgh 19 630
Peak newr fre's 1 205 70
Runoff tinm) 288
Rninfai Korn) 357
Factors affecting flow  regime
Station type VA
5 087 6 338
0 489 0 853













Grid reference 26 (NS) 499 629 Catchment area (sq km) 227 2







AM AJL AuG SEP OCT NOV DEC Year
1 513 3 497 1 936 3 219 14920 5 132 I 1 590 9.180
4751 53 63 19 04 46 32 5240 39 92 72 04 152.40
29 41 73 37 176 60 137 1274
i II 66 108 88 235 58 175 1755
3 972 3 286 2 421 2 283 3 910 7 120 10 440 11 000 10 280 8.581-
1 112 0 824 0 827 0 562 0 629 1 141 1 212 3 014 3 211 4.419
8 523 9 188 6 542 7 853 12 640 21 993 46 570 19 470 19 610 10.946
8245 11510 65 13 86 31 111.30 132 90 134 40 134 00 187 10 187.40
45 39 28 27 46 B I 123 126 121 928
62 79 72 78 102 136 142 14-4 130 .1260
1990 runoff is 137% of prosnovs mean
rainfall 139%
Grid reference 26 INS) 394 803 Catchment assea (so km) 784 3













9 716 7 303




Gral reference 27 INN) 321 197

































JAN 1-113 MAR APR MAY JUN JUL AuG 9FP OCT NOV '
Flows Avg 12 830 18 500 21 400 4 283 0 787 2 541 2 328 3 701 6 461 9 588 3 357
(1111/4  'I) Peak 130 80 173 30 200 40 42 07 459 106 40 43 16 42 24 169 50 158 40 43 08
Runoff (rnm) 428 557 714 138 26 82 78 123 209 320 108
Remise Imm) 625 675 696 215 55 152 125 195 274 384 157







3 891 6 614
0 339 0 751
10 510 '11 210
213 10 197 70
130 213
201 299
Catchment area Isq km) 33 9













54.470 60 740 61 680
10 830 24 540 17 580
90 150 115 000 125 500
138 50 145 70 (4850
186 201 211


























1990 runoff ts 127% of previous moan
rainfall 131%
1990
Catchment area (sq km) 80.3






7 358 8 429 8 315 5.449
1 362 3 069 -1 416 4.440
16 050 14 670 15 740 7.003
226 70 187 20 187 40 226.70
245 272 277 2142
320 348 348 2904
1990 runoff is 142% of previous mean
rainfall 136%
•
RIVER FLOW DATA 135
090003 Nevis at Claggan
Measuring authority MRP13
Fust year 1982










Mean Avg. 9 043
flows Low 2.517
(m1s-'I H.gh 17.790











Monthly and yearly statistics for previous record 1Sep 198210 Dec 1989)
Measuring authority: HRF13
First year 1970











5 831 7.288 4.703
0.690 2.188 3.017
15 510 11920 6.728
158.30 122.50 46 28
186 254 159
291 389 99
094001 Ewe at Poo lewe
JAN FEB MAR APR NIAY JUN fix
Flows Avg 46 460 73.580 94 600 32.990 13 850 15.940 20.570
Im'aT1: Peak 89 28 124.60 146.50 42.99 28 36 30 22 44 03
Runoff (min( 282 404 574 194 84 94 125
Rainfall1nm) 420 423 697 185 78 135 115
Monthly and yearfy statistics for previous record (Nov 1970 to Dec 19891
Mean Avg 42.460 31.390
flows Low 13.810 10 660
(rnsa-11 High 81.130 83.670
Pea flow unis -11 171.10 247 70
Runoff men) 258 174
Raintal  (min)  271 180
Factors effecting flow regime N
Station typo VA
095001 Inver at Little Assynt
Measuring authority: HRP13
Firm year 1977
Hydrometric statistics for 1990
JAN FEB















Grid reference: 27 (NN) 116 742




























Grid reference. 18 (NG) 859 803













Grid reference 29 (NC) 147 250
Level stn (in OD) 60 30
13.830 17 880 31 740 35.870 45.850 45 990 28.658
7 884 6 240 8 046 13 160 21.020 15 740 19.389
16 180 37 000 57.270 66.220 78 300 81.840 35.549
45.08 85 46 109 20 125.50 136 10 179 80 247.70
84 109 186 218 269 279 2050
139 163 249 190 316 306 2482
























































Catchment area (sci km) 76.8






























Catclanem area (so km) 441.1






Catchment area (so krril 137 5















1990 runoff is 129% of previous mean
rainfall 109%
136 HYDROLOGICAL DATA: 1990
101002 Medina at Upper thide 1990
Measuring authority NRA.S Grid reference 40 (S2) 503 874 • Catchment area (so km) 29.8
11966-19119) .
Factors affecting flow regime G I 1990 runoff is 76% of previous mean
Station type FL ' rainfall 83%
201008 Dag at Castiederg 1990
Measuring authority. DOEN Grid reference  13  OH) 265 842  Catchment area  (SO km) 337 3
First year 1976 Level stn (m OD) 43 00 Max all (m OD) 543
Hydrometric statistics for  1 990
JAN t.E4 man APR mAY JUN JuL AUG SEP OCT NOv DEC Year
Flows Avg 30  270  35 460 19 950 11 820 3 035 8 503 6 929 8 0/2 8 581 32 770 17 460 22 050 16 941
(m1s 'I Peak 122 60 136 10 130 50 39 51 13 51, 72 45 41 20 59 20 76 50 219 00 137 00 155 00 219.00
Runoff (men) 140 254 158 91 24 65 55 64 66 256 134 175 1584
Rainfae lrnml 273 251 119 88 46 138 87 110 97 279 129 216 1843
•
Monthly and yearly statistics for previous record (Jan 1976 to Dec 1989)
Mean Avg 22 440 15 190 , 17 250 7 530 6 650 4 786 5 795 .9573 14 300- 17 980 20 180 20 430 13.516
flows Low 12 090 2 356 8 844 1 862 0 534 1 048 1 142 0 258 1 703 9 480 7 358 8 234 11 403
(rn1/4 ) High 33 100 29 100 78 480 15 360 17 200 11 230 II 710 30 260 30 630 30 740 35 830 32.690 15.763
Peak flow 1m1s-') 202 60 18130 159 50 135 60 163 50 87 33 161 00 .176 90 232 90' 223 20 „ 20520 18730. 232.90
Runoff (mrn) 178 110 137 58 53 37 46 76 110 143 155 162 1265
Rainfall Imml* 195 115 173 87 91 77 110 160 145 198 133 183 ,1671
'11983.19891 '
1990 runoff is 125% of previous mean
rainfall I 10%
Factoes affecting flow regime E
Station tyPe VA
Comment 1990 data are provisional
203012 Ballinderry at Ballinderry Bridge 1990
Measuring authecity DOEN Grid reference  23  (Ill) 926 799 Catchment area (sg km) 419 5
First year 1970 Level stn Im OD) 16 00 Max alt (rn OD) 476
Hydrometric statistics for 1990
JAN FEB MAR APR MAY JUN . JuL AUG SEP OCT NOV Of C Year
Flows Avg 17 120 25 040 10 090 6 369 3 652 4 380 4 820 2 941 2 374 13 500 12 800 14 000 9.757
On1s ) Peak 135 00 125 90 29 05 22 59 14 71 24 753160 1800 559 98 70 12300
Runoff wino 109 144 ' 64 39 23 27 31 19 15 86 79 89 725
Rainfall Imml 155 204 60 65 50 132 65 85 44 192 98 106 1256
''Monthly and yearly stetistics for previous record (Jul 1970 to Dec 1989)
Mean Avg 16 150 12 250 10 970 6 710 5 296 3 694 2 811 4 985 6 055 9.252 11 980 13 940 8.060
flows Low 9 339 4 805 5 502 3 515 2 454 1 627 1 518 1060 1 965 2 331 5 122 4.946 5 251
(m1s-') High 24 690 20 430 17 260 13 100 12 740 7 524 / 496 17 640 21 020 17 200 21 860 21 490 11.532
Peak flow lni,s it 183 20 139 90 98 37 106 /0 109 20 61 60 12720. 140 10 141 00 .19480 117 70 13600 194.80
Runoff lmm) 103 72 70 ' 4 I 34 23 18 32 37 59 /4 89 1352
Rainfall Immi• 124 70 113 66 • 63 63, 70 119 90 120 . 82 108 1088
11983-1989/ ., .
Factors affecting flow regime N 1990 runoff is 111% of previous mean
Station typo vA rainfall 115%
Comment 1990 data are provisional
203028 Agivey at White Bill 1990
Measuring authority DOEN
First  year  1972
Hydrometric statistics for 1990
. .
JAN FEB MAn Are mAY  Aer 2te.  Au6 SEP OCT NOV DEC Year
Flows Avg 5 421 8 191 2 673 2 478 1034 1 290 2 224 0 963 0 883 5 800 5 197 4 300 3 389
(nits it Peak 6184 . 62 94 10 5() 2101 13 55 26 12 16 70 665 4 08 98 60 5840 48 30 98.60
flunoff enm) 147 200. 72 65 28 60 60 26 23 ' 157 139 116 1093
namfall awn) 153 21/ 66 96 50 . 150 84 66 49 233 126 130 1420
Monthly and yearly statistics fer Previous record Mac 1972(0 Dec 1989)
Mean ' Avg 5 298 3 843 3 324 1.850 1516 0 985 0 921 1 572 5 340 3 858 3 700 • 467 2.805
flows Low 2 609 0134/ 1 384 0 870 0 282 0 340 0 190 0 212 0 421 1841 0 815  2  218 • 2.165
(rn's-') ti.gh 7 902 7 416 5 203 4 758 3 909  2  389 I 775 5 077 6371 , 6 337 8 405 7 077 3.599
Peak flow Ws' 't 113 50 98 86 46 04 43 59 42 39 53 66 38 34 66 31 76 27 159 30 93 97 70 55 159.30
Runoff Irnne 143 95 90 48 41 26 25 43 61 104 97 121 895
Rainfat Imml 148 92 110 63 75 68 77 95 104 '134 117 126 1209
Factors affecting how regime N
Station typo VA
Comment 1990 data aroProvismnal
Grid relerenco  24  (IC) 883 193 Catchment area (so krn) 98 9
Level stn (m OD) 1700 Max att (rn OD) 46)
1990 runoff es 122%  of  previous moan
rainfall 117%
The Surface Water Archive comprises some 27,000
station-years of daily river flows and incorporates
data from over 1300 gauging stations throughout the
United Kingdom. In addition to gauged flow data,
naturalised data have been derived from the records
of a small number of gauging stations. Catchment
areal rainfall and the highest instantaneous flow,
when available, are also archived on a monthly basis.
In order that the contents of the archive may be
readily accessible, a suite of programs has been
developed to provide a selection of retrieval options.
Descriptions of these options are listed below, and
examples of the computer output are given on pages
139 to 147. The data retrieval programs have been
designed to allow flexibility in the presentation of the
options, particularly those producing graphical out-
put. Before finalising a data request it is rec-
ommended that the Concise Register of Gauging
Stations on pages 148 to 153, and the Summary of
Archived Data on pages 154 to 162, be consulted to
check the availability of suitable data sets.
In response to user requirements the data retrieval
facilities are being continually extended. A wide range
of specialist analyses and presentations 'is now
available. Individuals having data requirements not
catered for in the standard retrieval suite are invited
to discuss their particular needs - address opposite.
Retrievals are normally available on line-printer
listings, magnetic tape or IBM compatible disk, or as
hydrograph plots.
Cost of Service
To cover the computing and handling costs, a
moderate charge will be made depending on the
output options selected. Estimates of these charges
may be obtained on request; the right to amend or
waive charges is reserved.
LIST OF SURFACE WATER RETRIEVAL OPTIONS*
OPTION
NUMBER
THE SURFACE WATER DATA
RETRIEVAL SERVICE
TITLE
Table of daily mean gauged discharges
Table of daily mean naturalised discharges
Yearbook data tabulation (daily)
Table of monthly mean gauged discharges
Requests for Retrieval Options
Requests for retrieval options should include: the
name and address to which output should be
directed, the gauging stations for which data are
required together with the period of record of
interest and the title of the required options. Where
possible, a daytime telephone number should be
given.
Requests should be addressed to:




Tel: (0491) 38800 Fax: (0491) 32256
Hydrological Data at the Institute of
Hydrology
The Surface Water Archive is one of several major
sources of hydrological data held at Wallingford.
Others include an archive of flood peaks from over
600 catchments, a flood event archive comprising
rainfall and river floVa at short time' intervals for
over 4000 individual events and experimental catch-
ment data for Plynlimon (mid-Wales) and Balquhid-
der (Scotland). Data may be retrieved from these
sources in a variety of formats. Advice can also be
given on equivalent European data through staff
involved in the FRIEND projcct of the International
Hydrological Programme.
The Surface Water Archive is part of the National
Water Archive, one of the designated data centres
of the Natural Environment Research Council.
NOTES
Includes monthly and annual summary statistics.
Flows in cubic metres per second.
Includes monthly and annual summary statistics.
Flows in cubic metres per second.
River flow and catchment rainfall data for a specified
year with basic gauging station and catchment details
and flow statistics derived from the historical record.
Includes monthly and annual summary statistics.
Flows in cubic metres per second.
•To enable the suitability of individual flow records for particular applications to be assessed more effectively all retrievals are accompanied by the
relevant gauging station and catchment details (where available).
138 HYDROLOGICAL DATA: 1990-
Table Of monthly mean naturalised dis- Includes monthly and annual summary statistics.
charges Flows in cubic metres per second.
Yearbook data tabulation (monthly) Monthly river flow and catchment rainfall data for a
specified year together with comparative statistics
derived from the historical record. Naturalised flows
(where available) - and the corresponding runoff -
may also be tabulated.
Table of monthly extreme flows The lowest and highest daily mean flows, together
with the highest instantaneous flow and date of
occurrence (where available). Flows in cubic metres
per second. Includes summary statistics..
Table of catchment monthly rainfall Rainfall totals in millimetres and as a percentage of
the 1941-70 catchment average. Includes summary
statistics.
Table of catchment monthly areal rainfall Runoff is normally derived from the monthly mean
and runoff gauged flow. An additional listing is provided for
catchments with naturalised flow records. Includes
summary statistics. Rainfall and runoff totals are in
millimetres..
10 Hydrographs of daily mean flows Choices of scale, units, truncation level and overlay
grid pattern are available. The period of record
maximum and minimum flows, or the Mean flow,
may be included. The plots may be based on single or
n-day means, or on n-day running mean flows.
li Hydrographs of monthly mean flows Choices of scale, units and overlay grid pattern are
available. The period of record maximum, minimum
and mean flows may be included.
.12 Flow duration statistics Tabulation of the 1-99 percentile flows with .iop-
tional plot of the flow duration curve. The percen-
tiles may be derived from daily flows or n-day
averages and the analysis may be restricted to
nominated periods within the year, . e.g. April-
September only. Choices of scales, grid marking and
units are available and the percentiles may be
expressed as a percentage of the average flow or of a
nominated flow.
Table of gauging station reference Tabulation of selected gauging station details and
information catchment characteristics for nominated gauging
stations.
Table of hydrometric statistics Provides a comparison between summary statistics
for a selected year, or a group of years, and the
corresponding statistics for a nominated period of
record.
Gauging station and catchment description A brief 'summary of the gauging station, its history
and major influences on the flow regime, together
with catchment details.
16 River flow pattern plots Three plots on an A4 sheet:
a) daily mean flow hydrograph for a selected year
b) monthly mean flow hydrograph for the selected
year. The maximum and minimum monthly flows,
together with the 30-day running mean for the
preceding period of record may be included
c) flow duration curve for the specified year. A flow
duration curve for the period of record may be
included.
Gauging station summary sheet Includes a daily flow hydrograph (with period of
record extreme values) and flow duration curve
together with summary statistics relating to river
flow, catchment runoff and catchment rainfall. A
description .of the gauging station and catchment is
also provided together with selected catchment
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Grid ref...enc.: 21 1151 608 117 Catc eeeee arPa Isi 4.1:  816.2


























































































































































































































AM • 1 ..7 4/.710 7.111 15.190 24.090 11.240 9.140 7.011 14.01C 7.911 19.150 14.311 47.C4:
14.521 1.641 3.441 10.111 6.350 1.915 1.461 1.031 1.404 2.157 19.707 16.196
81 30.11 87.397 16.991 49.213 55.704 44.506 37.55$ 8.572 70.923 11.259 77.845 :76.72/ 30.416
gesc flow  107.126 10.251 e0.897 55.114 94.669 79.066 :0.157 114.10 41.549 97.63: 711.946 171.734
Jay of peak 10 74 21 15 15 >
14 28 19 11
Monthly total
Iaillian co •:14.55 17.31 40.57 62.41 75.56 24.71 4.61 45.1.0 10.31 51.75 1 4: . MO 126:50
Runoff 119 21 49 76 43 13 11 54 21 62 170 152
4•1 nf all In:, 144 3 106 97 91 77 65 151 19 114 141  190
Ann 669. 11.970 211.910 70.510 17.710 9.498 3.711 4.629 3.476  7.773  19.775 73.760 17.235
floes: inc 5.657 3.244 7.449 1.889 /.073 1.329 0.793 0.423 0.461 1.041 1.511 13.719
1144 1939 1994 1974 1976 1474 1984 1975 1959 1978 1879 1961
e lth 62.130 34.760 52.140 72.80: 77.000 :4.610 73.390 19.130 47.673 77.160 53.500 71.670
Ty•41.1 1984 1973 1991 1966 1753 1977 19611 1445 1474 1960 1955 195%
Runof f / 499. 1:7 85 67 41 31 16 13 19 24 SI 69 121
Leo 22 10 14 12 7 3 1 r 1/ 41
plgh 151 160 169 101 :20 5: 74 62 1St 251 144 239
A•infal 44V• :12 86 90 69 72 66 71 47 95 111 178 140
Low 28 10 24 10 23 24 14 14 56 41
S igh. 242 171 183 14t He 164 157 150 247 219 739 171
SUARARY 11811111E5 FACTORS FIFFICTING FLOW REGIAI
1996
nil 1986 FOR MORO RS I Or • eeeeeee 11141 In catch...mt.
744010147 1886 PAE-19116 • Abstraction for public water sueeli....
mean 'Flew 4.5/41 21.910 17.990 122 • Auguntation fro. orfluant return..
eeeee t yealle ...an II.310 1964
MIghfest Yearly neon 27.590. 1960
Lowest .enthly when 1.111 Jul 0.423 649 1976
P ligheut .enthlY .0.n 54.120 N• w 72.160 Oct 1960
wwwwww da11, •Pan 1.801 24 Jut 0.200  28 AUg 1975
N iftiest dally oefin 176.727 19 Nov 765.400 4 D•C 1960
Peak 251.996 19 Nov 644.900 4 Dec 1960
10 Ill. 51.770 46.660 • 115
50 Ille 11.410 9.275 WI
95 III. 7.472 1.174 211
  
I total 1.1111on cu .1 591.00 567.70 127
805 647 122
www a w 1 rainfall 1491 1316 1146 115
































Valocity-area station. v.in cmJnnel 04. vide. cableoay seam 54.9.. Rock step d/s sssss the. control. ssssss lei begins at
•ssss 1.7. en the rig. 541 • good ratIng acco ssssss s this. Significant ',edification to 00000 owing to Pu$ 000000 ctIon.
See. 00000 aliseJ flea 4.ta Awd111401..
Large rural c,  0000000  - grains both lart.00r Igranitel to the south and D 0000000  shales and sand 000000 ef (ea.' to the
n orth. ttttt 1 araa is una.rlaln salnly by Cute shales ang nnnnnnnnnn ICarboni  000000  I. Apricalter. Is conditiened toy the
grad. 3 and 4 soils.
THE SURFACE WATER DATA RETRIEVAL SERVICE 141
OPTION 4 TABLE OF MONTHLY MEAN GAUGED DISCHARGES
045,0 Ja•  ••• ••T
•
1930 21.110 41.307 77.440 14.407  1.411  9.040
1101 135111 14.400 11.140 10.310 9.117
5042 40.447 04.343 41.170 4.361
1981 44.450 19.513 04.440 17.017. 15.100 4.0n
1944 00.113 14.457
1051 17.01: 19.033 14.4330 23.2.10 3.163
1046  41.113 1.113  11.140 74.040 11.797 9.140
1497 70.072 :0.41.7  17.750 1E513
•••n 27.417 73.21: 14.103 17.110 4.031
•1n .77..a, SO 7.111 1.311
1984 1101 MIL 1054 1946
••• 47.110 .s.st 12.14: 13.1113  17.000 4.164
1144 191: 1941 1447 :191 1940
no  0000000 (01• •••• •••  5491••1.  t• In• ••• •  000000
n•  000000  •  0000000  •151.19•1. t• ••••• eeeee
0 $ 0 0 0 I
03eeeee 30134010472 ••."
?I mt. 7•% 1934

















































OPTION 5 TABLE OF MONTHLY MEAN NATURALISED DISCHARGES





•1983 1 00000 7 30.443 46.070 40.730 41.441  75.0 3:  73.00 14.411 47.411
1041 41.337 44.111 43.090 44.711 31.711 *0o0%: P1.0177 174.101 31•445
1141 196.•73 12.130 08.770 31.171 0:.40: 89.714 170.430 177.200 40.6625941 124.601 01.177 40.410 14.147 14.1121 37.840
t•14 744.303 41.•13 21.711 74.177 10.711 19.540 171.1.30 177.703 51.243
:943 111.133 114.•1.7 171.770 93.0:0 99.117 0.310 11.604 14.751 40.140 14.710 114.17e 11.9.0
1416 101.1:0 1:0.007 40.:30 113.570 47.430 11.143 44.104 77.711 41.730 172.0:0 136.104 4...477
1947 111.433 43.057 :1104:1 149.101 44.330 44.710 43.440 14.647 14.070 121.010 151.070 77.190 04.801
..... • . •
4•3 • 141740: 113.109 .73.0:5 111.10: 4.:.0110 44.144 41.360 59.414 07. in
•I• 43.30: 41.140 15.747 44.064 11.790 43.900 71.711 11.393 30.711 17.241 345700 75.101 71.743
:911 1041 1181 :In 1967 1944 31•10. 1444 1144 1•11. 10031013 .934
on 711.1/0 11,..077 140.303 149.107 134.400 99.1.0 13.150 33.4:0 34.113 11.410 141.401 177.717  11.447
:4719. 1944 1 /SI 1497 1141 1943 1011 1944 1441 :•17 1917 1047
......... 04 01
Colt 701•040•• 444101137 Cat clan' •544 (.1 is): 124.2
-43.91 •1n. (• OD): 14.14 14.4 •lt . (• 001. 004
011S7.1•151111 STATO71114 Iltl• 1951
1.4n 1740 Ts r Apr 7.4.7  In  Jul Avg Sop Oct Now C.97 10.
Alan 40.114C 14.540 42.170 4,040 1.441  1.713 6.147 2.08) 4.270 24.260 32.4)0 13.4)0 21.7)0
%315% 74742 117.60 1E38 143.90 27.89 5.34 12.46 :42.20 7.73 21.40 72.15 215.20 241.10 241.10
/ma! %in) 172 % 137 19 4 4 14 5 i 1 79 lbe 140 1117
tal•f•00 04•7 106 78 141 24 31 116 67 87 81 111 192 179 1139
mormier AND 1173.1.5 sunnIcs 101 511101101 LLCM, (Oct 1954 to 341 19617
.
Ann Afl. 14.400 29.503 20.620 17.770 9.4% 5.488 4.74.2 5.645 5..7.20 ILI% 17 ,940  34.0110 17.491
flows Lao 4.07 3.244 7.914 1.469 1.171 1.414 0.7% 3.423 0.041 1.040 7.051 13.110 11.312
I 4.7/97. Alp 43.1187 34.740 12.140 12.500 22.140 14.030 23.390 14.040 47.670 77, 340 30.300 73.00 17.547
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OPTION 8 TABLE OF CATCHMENT MONTHLY RAINFALL
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OPTION 9 TABLE OF CATCHMENT MONTHLY AREAL RAINFALL AND RUNOFF
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OPTION 10 HYDROGRAPH OF DAILY MEAN FLOWS
TAWIAT UMBERLEIGH 1981050001
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144 HYDROLOGICAL DATA: 1990
11768E1 OF LEROS- 0 1479111 07 ?AEU.,  US110 - 9492
IIIST RAO Urn- 1959  LAST YEAR UM- 1984
1011815 OF YEARS USED- 26
OILY MARS COSTA11.1MG MOT NORE S mISSIPG DAYS Urn
:50001
OPTION 12 FLOW DURATION STATISTIS
TAw AT uMBERLEICh
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93.
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OPTION 13 TABLE OF GAUGING STATION REFERENCE INFORMATION
lunveR 414(4 ;r41104 4•11 OF ..... J4 mC0A0  Stm settm 4tvCt get re
ISe 0.411 141.1 keta  114  641 114141. 4
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14?) .414
14111474 0.4-s4 .44• CC
10,0431 mea-14 1441 Cc
$0414») 0114-lo 0944 44
14,,1171 444-44 I/44
1400144, 966-, 1171 104 .4
444444 47 400 - Sy 1071 CC
31.744,94 440-1. 1.71 CC
1001 CA
OPTION 14 TABLE OF HYDROMETRIC STATISTICS
01:14 rm. ••••• • I:: .....  9417 • ...... 4  4run •rarrr.rr4.1  'h.
.74.4
OPTION 15 GAUGING STATION AND CATCHMENT DESCRIPTION
48005 rot et fret/any
Originally • velocity-area station in a foreallsed t ..... oidal channel; 
by • low flow, side contracted flume 2.8m wide in August 1967. Site not ideal for
high flows. D•t• •w•Ilabl from June 1978. (artier d•t• unnl I •ble due to silting
of inlet pipes. Moderate •odification to flows owing to industrial abstre ......
and returns.
Moderate to /ow relief catchment draining Devonian slates, shales and grits.
Upper reaches plateau-like alluvial flats. ........s the kaolinised St Austell
Granite. Low grade agricu ..... and grazing.
49004 Warleggan at Trengoffe
Three-bay compound Crump profile vein crest lengths 1.52e and 8.596 itotall.
Wing walls at 1.67e. flood banks contain.floes up to wing wall height. Overtopped
et the highest flows. The only gauged natural catchment on dodein Moor.
The upper 70% drains the keolinised granite of godmin Moor. The relief Is 'moderate
to steep. The lower 301 t ....... s metamorphosed Devonian s ..... . ..... low high
for an ualand catchment owing to storage In the granite.
48005 renwyn et Truro
Three-hay compound Crump profile weir, crest lengths 1.220 and 3.05 (total). Pier
and wing wall height 1.98m. Contains All flows; potential for non-eodularity et
O....highest flows. Variable shoaling affects low flow precision. Substantially
natural catcheent. High /anent..., low percentage runoff catcheent for the relief.
Catchment of •oderate reltef, eith wooded, Incised valleys. geology is Devonian
grits and shales.
146 HYDROLOGICAL DATA: 199
56001 USK AT CHAIN BRIDGE 1983

















OPTION 16 RIVER FLOW PATTERN PI.OTS
DAILY MEAN FLOWS
' Ion ' Fea • ,1or Apr :um • lu 71.1-rig 'Nov
Prev!ous recoird
. I- • I •i' • I
I. 2. 5. 10. 20. 32. 40. 50. CC. 70. 80. 90. 95. 98. 99.
'er centoge oP t I me  r  I ow exceeded I Norma I probob I I I by sca I e
10.
1












Measuring Authority: NRA - South West
Oeily Flow Hydrogreph
me..end olnally pan flea Iron Ma l• Ma at4
on male yany hyros,..b Man




Peak flow I date
Highasi doily ran 1 date
Lowest daily mean A dste
10 day ainimpure nd data







OPTION 17 GAUGING STATION SUMMARY SHEET
All
foll
All dolly. .11  ..... •
All any sag  •
All ally. no  .....  C
Mos any. .11  0
Sea ally. ass  I
Sous ally.  I



















Catchment area (km2) 826.2
Levol stn. 1m001 14.10
Max alt. (000) 604
IM Baseflow index 0.42
ASP slope Imikm) 4.80
1941-70 rainfall 1mm) 1193
FSR stream freq. 1junctions/km2)
rsapercentage urban
Reservoir1s1 in catchment.
0Abstraction for pdslic water supply.
*Augmentation from affluent returns.
Gauging Station Summary
01214  .....


































Institute of Hydrology 1Surface Muter Archive Service! Wallingford.
Oxon OHIO 888. UK. Tel. 0491 38800.
Grid Reference: 21(SS) 608 237
flow Ouretion Curve 1m3s-11
AM M IC
T--
1 • 10 111 10 10 .101•011







Velocily-eree station, mein channel 34. wide,
cableway span 54.9m. Rock step d/s torn the
control. Bypassing begins at about 3.7a on the rb,
but a good rating accommodates this. Significant
modification to flows owing to PIC abstraction.
Soma naturalised flow del. available.
Large rural catchment - drains both Dartmoor
!granite) to the south end Devonian shales and
sandstones of Exmoor to the north. Central area is
underlain mainly by Cole shales end sandstones
!Carboniferous!. Agriculture is conditioned by the
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Summary  of Archived Data -  I




Complete daily and complete peaks A a
Complete daily and partial peaks s b
Complete daily and no peaks C c
Partial daily and complete peaks D d
Partial daily and partial peaks E ti
Partial daily and no peaks F I
No flow data  /  -
Summary I. presented
in decade blocks
SGauged de* BOWSa au&Sy wsfle. SinC••••• day Sows. Stn Gped  
numb.. nonft•• psalm •rof månts0 nuater moot.* p•ML8 ad  taint611 Aviary mama, psalm and rain4s0
002001 /O.  &Se 110.  010002 60. DIDDit /Os • F  016001 50.08A•bbAAA•
90. A. 50.  90. A 60s   /Os  
010003 80. - - -•••AAAA 90s A 80s ELD•CCAA•AA 90s A
003001 50s 60s  016032 50s  •A A AA 60.  
70.  80.  /ID 011001 60s -DIDDIE
977060: CAB 016003 60s . AA " AAA : tt A70. A AAAAAD90. I 60s  70s IOAAB AAAA
003002 70. 80s  011002 60s DIDDIF
 
SO.  9Os A
90s A. BOs AAAAC AAAAA 90. A. 01 6004 70.  80. A  
003003 70.  •AA Ws  011003 60s  111111111 701.  I • II  90. A
90s A• 80. AAAAC AAAAA 90s As 016004 60.  cc 90s c
00 3004 70.  E BOs  Ar.sA 011004 110.  • 610s A
011005 50s  906 Ao 017001 60s  6 710.  
003005 80s 90. b• 80.  A  
012001 20s  0 90. •• 3 s BB/18811AAAA 017002 60s F 8°10..  
004001 50s cccoAE A•E A 40s 8A6IAABCCC 50• CCCCCCCCCC 80s  90e A
60. 11•8•8 AAAAA 70. FM II AAAA 60s CCCCCBAAA• 70.  017003 70. I  80•  
80s  904 •• 809  90s • 90e A
004003 70s 80.  012002 70s  SO•  017004 /Os 6  SD. ••••A AAAAA
90s A. 10.AA 90. •
004004 60. - warn 904 se 012003 70.  WM 110s  01700 5 70s E  SO. AAAAA A.6•AA
004005 B0. 90. A90s •• 90, A•
  
012004006 1 70e ••••••••••90s 004 60s  017008 80.  
017012 80. 90. •
a 906 A
80s bCCCCAA An 906 I
005001 50s  60s AA*  AA 012005 70*  ore  fa  017016 80e  are 906 •
70s nu 90s • 017017 50. ac 90s
005002 130s  oar  90. at 012004 70s  r 130.  
005003 80.  a 90. r 016001 50. CAA 60s  
012007 139.0.s.
A.
-- ssaAA•AC 90s A. 70s  80s  
006001 30.  ••••14 40. 1388•811.11BAA 012006 80.  air-AA 90s • 906 A
50. Ft  018002 50. 60s AAAIDIIII   5 60s A.8••AA••AA
80s  0.  /Os ElthA•AA•AA 80. •AA A AN...,704  11 11  013001 704  • 8
90s I 90. A
0060133 20s  30s cccccccccc 013002 891,13.A.•  90s A 0113003 50. 60s cccOAA••••
40s 50s  0.  013003 706  c 80s -cc •111 70s •46••••••• 8
60.  701  90s t 90s A
80.  1171 90s • 013004 BOs  Acc•A 90s A 018005 70s '1  BO.  
006006 50. - - -4 AAAAA 13 60. 8A  013005 &Ds acc  90. • 90s •
70s  80.  1111 01300 7 704  CCCC 801 CCCO  013007 130s 90. A
90s 1 PO. • 018004 70. 80. •••••AA A AA
005007 70s  RN  bar 0130011 Ks  90s • 901 A
90s r 013009 801  •AAA• 90. A 018010 BOs 90s A
005008 70s  E BO. AAA•A AAAAA 013010 BO.  • 90• • 018011 as 90s A
90. A.
 
018012 817. 90s. I
014001 601 -IDDICAA 70,  018013 SOs II.cc. 90. •
007001 60s AAAAA AA•AA 70s  en.  90. A 018014 BO. 90s A
110. AAAAAAAAAA 90. •• 014002 60. -11IDDIE 70. AAAAAAAAA• 018016 80. 90s. •
007002 50.  •• 604 •AAAAAAAAA SO• ACCFC AAAAA 90s A 90s 6
• 70. ••••••AAAA 80s  014005 BOB  area  906 •
01S017 80.
016018 80/
000 SO•  018019 SO.  901 (as 90. a IAC•901 A• 014
007014007 B0.  003 70.  r• 90. •
019001 50*  A•A 1101.  BO. AAA A AADOAA 90. A
007004 /Os  a 80h •A.•••AA•F• 015001 50. r  60. ••••••••16 i 717.• •A•A A AAAAA 80s  
90s A• 70s II  8174 906 A
007009 70s  tit SOs ' ••  90s I 016002 60. -IAAAAAA•A 70. AAACAAAAAA
9015002 50s  • 80. AA A AAAALEI 80. A A•A AAAAA • 90s • .007006 61 °)5As .  r A 90s A. 712. 11111111  110. lIlITI 016003 640. 70.  
90. I SD. 90. I
008001 30.  • 404 ficccascc 015003 •Os  IcC 506 C11•••A•A‘A A 019004 60.  0. AA•AC AAAAAA
50,  606  60.  70s ••A AA AAAAA - an. ••A•A AAAAA 970.
/Os • ••• i ID.' BO.  my 80s ABOCA•ar 901 • 019005 60s •AA•AAAA 70s  
90. 7 015004 20.  CCC 30. CCCCCCBA• 1304  90s 0
008002 50s -sAAA11•••• 60.  406  50s FE AAAAA • 'f 019004 60. -II••••••• 70* AA•AAAAAAA
/Os A AAOAAA A AA 80. AAAAAA A•A• 60s AAAAA •ALLI /Oa 1•7111•111 80.  90, A
906 A
806' AAA90v I 019007 804 IRA  /Os ••••AA•AAA000003 90.  SO.  • 01500 5 210. A CC  IN  CCCCCCBA•- 110. AAA AAAAAA 90. 
70s AAAAIDID 401  II 501 (MCP DE 019008 60s III  0.  7
coma so.  --tAAA•AAA 60.  60. AE I 70. AAAAAA
 
60.  90. I
70. •AA•AA•••• 019010 60. BO. •••Ak  A 70s  015006 51100: • 111111111  90* I
90s •• 6171  BOs  MIA 90. •
000005 504 -•13•• AAAAA 60s  n0.  801 B AAAAA A••• 019011 60. 70s caCCCar
70.  as  IA BO. • ItOs ••A•A••AA• 904 A
90. • 015007 50.  ••• 60e AAAAA A•••• 019012 80s 90. a
004006 501  60. AAAAA 4•••• 70.  
0, ,008 950.
80s •ACCCA•••• 019014 SOs pc/ . 90s 1
Ms •••AA•••AA 80s  0.• 019017 804 90s A
90• A   E • 60s  
004007 50.  60s  70. ••••• AAAAA 80* BAICCAraa 020001 60a  70.  
70s  BOs  90s A BO.  90. A
90. A• 015010 70s  80, AF CI  020002 60s • AAAA F•A• 70s  
008006 504  606  90s A
 
80s  90s •
/Os AA•••AA••• BO.  seas 015011 60.  cc 60• cccccacce 020003 60s -IIDAAAAA 70s  
90. • 70. cC  SD• •CCCC AAAAA 80s AAAAAA (AAA 90s A
008009 50s - - F•821•811.• 60.  90s • 024 60s IDIDAAA 70s  
706  80. •AAAC AAAAA 015012 706 BA••••• SO. •ACCCACCA•
000 
80.  ma 90s a
90s A• 90. A 020005 60. - I DICCCCC /Os CCCCCCA444
mow 50. - - - *AAA AAA 60.  01 5013 504  (sac SD. •CCCCCCLCC SD.  LAAA 90s A
701. CCCI  cccAAAD 60.  /Os  80. ••••C AAAAA 80. AABC  020006 70.
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004011 BOB Iors•AAAA 015014 10.  sera 90s • 020007 60.  II 10. D1CCCAAAA
90. • 015015 604  cas 904 • 80s  90s A
015016 70s  90. AACCCAraa 020008 80s 90. I
009001 50.  . • 60s  906 A
704  SO.  015017 /Oa  60s ••1 I•11 021001 50s  • 60s AAAAf FA7,1F1
906 A 90s I 70s  AAA : A liOs  1
009002 60.  70. A••All AAAAA 015018 501 90s /
80s  IAA 90. A. 015021 110.  Is a 90. C 021002 506  It • 60. secs/AAA/I
001003 60s -111111111 70s  015023 110s 90. • 70s :1111111- - 80s vitt
80s. AAA A I  901 A 015024 609 - -co:OAAAA 90s A 90. t
001004 80s ara015025 80. aAAAA 906 A• 90s A 0211703 50s  • 60. AAAAA A ABAA
009005 40.  It 50. ItIc/acc 015027 BO.  a. SO. A /0.  80s A  
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Groundwater may be obtained from almost any
stratum in the sedimentary succession in the British
Isles, as well as from igneous and metamorphic
rocks. In many, such as clays and shales, volcanics
and metamorphics, the permeable zone may well be
limited to the depth to which weathering may reach,
this is unlikely to be more than some 50 metres
beneath the ground surface. In those strata which are
not generally recognised to be aquifers, well-yields
tend to be small (of the order of only a few cubic
metres per day), uncertain as a continuous source
(tending to fail in prolonged droughts), with
an indifferent groundwater quality, and with the
sources vulnerable to pollution.
The more generally recognised aquifers are listed
in Table 11, with the Chalk and Upper Greensand,
the Lincolnshire Limestone and the Permo-Triassic
sandstones as the most important from the viewpoint
of public supply. From such aquifers as these, yields
of 3000 to 4500 cubic metres a day arc not unusual.
FOr the next category, including the Lower Green-
sand and the Magnesian Limestone, yields to indivi-
dual wells of 1500 to 3000 cubic metres a day can
generally be expected. In the other aquifers, whilst
occasional sources sufficient for large supplies may
be developed, they tend to be important only locally.
The outcrop areas of the major aquifers areshown in
Figure 17; throughout Wales, Scotland and Northern
Ireland, aquifers are less extensively developed and
tend to be only of relatively local importance.
The groundwater resources of an aquifer are
naturally replenished from rainfall. During the
summer months, when the potential evapotranspira-
tion is high and soil moisture deficits are appreciable,
little infiltration takes place. There is a notable
exception to this rule in the Eden valley of Cumbria
where, enclosed between the massifs of Cross Fell
and the Lake District, sufficiently heavy and contin-
uous summer rainfall occurs to maintain infiltration
through part at least of most summers. The normal
recharge of an aquifer takes place during the winter
months when the potential evapotranspiration is low
and soil moisture deficits are negligible.
Only the largest artificial reservoirs in the United
Kingdom have 'sufficient capacity to support de-
mands through the driest summers, assuming that
they were full at the stan of the summer, without
some continuous contributions from river intakcs.
Prolonged dry spells lead in many rivers to reduced
flow, particularly where the natural groundwater
contribution (baseflow) is limited. Consequently,
while surface water droughts may be in part due to
the failure of runoff from winter rainfall to fill the
reservoirs, they are more frequently caused by a
decrease in the summer flows of streams and rivers.
Surface water droughts do, however, lead to in-
criased consumption of groundwater (where avail-
GROUNDWATER  LEVEL  DATA
able). By way of contrast, a groundwater drought is
caused bra hick•of winter rainfall. Potentially, the
most serious droughts occur when, as in 1975/76, a
dry summer succeeds a notably dry winter, or as in
1988-91 in eastern England, recharge is significantly
below average over two or three successive winters.
The Observation Borehole Network
Groundwater level observation wells (in this con-
text, a well includes both shafts - constructed by
hand digging - and boreholes - constructed by
machinery) are generally used for one of two
purposes: to monitor levels regionally and thus to
estimate groundwater resource fluctuations, or to
monitor the effects locally of groundwater abstrac-
tions. The number of observation wells required in
different areas varies widely. Over the last two
decades, a target density was sought of one well to 25
to 35 km2. During the last few years, it has become
apparent in some districts that satisfactory informa-
tion can be obtained with fewer wells, while in others
the densities had to be substantially increased.
The observation well network was reviewed in
1981 by the British Geological Survey (then the
Institute of Geological Sciences) with the aim of
selecting 200 to 300 sites from the existing national
Data Unit archive, to be used for periodical assess-
ments of the national groundwater situation. The
selection was based upon the hydrogeological units
identified in an investigation of the groundwater
resources of the United Kingdom'; one site was
chosen for each aquifer present within each unit. For
Scotland and for Northern Ireland this was not
possible due to the very limited number of observa-
tion wells available. In England and Wales, the total
number finally selected was 1752.
Details of the wells in this national network are
given in the Register of Selected Groundwater
Observation Wells (see page 172).
Measurement and Recording of
Groundwater Levels
The majority of observation wells are measured
manually either weekly or monthly. The usual
instrument is an electric probe suspended upon a
graduated cable or tape, contact being made by the
water to 'complete a circuit which gives either an
audible or visual signil at the surface. Measurements
are normally made to the nearest 10 millimetres,
although instruments may be accurate to 1 mm.
Some observation wells are equipped with con-
tinuous water level recorders, almost invariably
activated by a float on the water surface. These
recorders may be driven by clockwork or by electric
battery power, and are capable of running unat-
tended for periods of one to six months. Levels are
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Key to aquifer importance: • aquifer of minor importance only
•• aquifer producing small, but useful, local supplies
*•`• aquifer of local importance, often providing public supplies
•••• aquifer of major importance
TABLE  II  GENERALISED LIST  OF  AQUIFERS IN THE UN/TED KINGDOM
Sysmen Subsystem Assurer Impsnance
Quaternary Holocene Superficial deposits
Pleistocene Upper and Middle Pleistocene
Crag • •
Tertiary Pliocene Cora fine Crag • •
0 Oligocene
6 Eocene Bagsbot Beds
Lower London Tertiaries
Blackheath  &  Oldhaven Beds
Woolwich  &  Reading Beds •
Thanet Beds ••
Cretaceous Upper Cretaceous Chalk and Upper Greensand •  ••  •
Lower Cretaceous Lower Greensand • • •
Hastings Beds • •
Jurassic Upper Jurassic Portland  &  Purbeck Beds
(with Spilsby Sandstone) (• • )
0
Corallian • •
Middle Jurassic Great  &  Infenor Oolitic limestones • •
(with Lincolnshire Limestone) (•*“)




















Figure 17. Principal aquifers and representative borehole locations.
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usually recorded on paper charts or on punched
paper tapes, but a number of solid state loggers have
been deployed in recent years.
At a relatively small but increasing number of
observation boreholes provision is made for the
routine transmission - usually by telephone line - of
groundwater levels to local, or regional, centres.
Pressure transducers have also been considered
for water level measurement. The design and
performance of pressure transducers has improved in
recent years and they are being used more frequently
but are still not yet in general use.
Observation Well Hydrographs
1988-90
Well hydrographs for 24 observation sites are shown
in Figure 18; the format follows that used in the 1989
Yearbook*. For each borehole the 1988 to 1990
groundwater hydrographs are illustrated, as a blue
trace, together with the average and extreme
monthly levels for the pre- 1990 record (provided
sufficient historical data arc available). A break in
the well hydrograph trace indicates an interruption
in the record of greater than eight weeks. Three-year
plots have been used because the volume of
groundwater stored in aquifers can reflect not only
the infiltration taking place during the winter months
of 1989/90, but also that occurring in previous years.
When comparing the hydrographs for a number of
sites, account should be taken of the differing scales
used to illustrate the water-table fluctuations.
Register of Selected Groundwater
Observation Wells
Scope
Thc listed sites were selected so as to give a
reasonably representative cover for aquifers
through-out England and Wales. Thc wells are
grouped according to the aquifer to which the water
level variations in the wells are attributed. A
generalised list of aquifers is given on page 164,
while the aquifers are tabulated in stratigraphical
order, most of the local names for individual strata
are omitted and the intervening aquicludes are not
shown.
Network Changes
Since the original selection of boreholes for incorpo-
ration in the national network a number of changes
have been made to the list of selected wells. At some
locations, observations could no longer be continued,
and new sites have been added from time to time. In
• NERC Computer Services was responsible for developing the
hydrograph plotting software.
the Coal Measures and the Millstone Grit, certain
sites have not been monitored for some years due to
the presence of methane in the wells; these sites have
been discarded until either they have been made safe
or have been replaced. Details of the wells in the
national network are given in the Register of
Selected Groundwater Observation Wells (see page
172).
The following sites have been added to the Register
for 1990:
Chalk and Upper Greensand












The six columns of the register are:
Well Number
The well numbering system is based on the National
Grid. Each 100 kilometre square is designated by
prefix characters, e.g. SE, and is divided into 100
squares of 10 kilometre sides designated by numbers
00 (in the south-west corner to 99 (in the north-east
corner). Thus, the site SE93/4, is located in the 10
kilometre square SE93, while the number after the
solidus denotes that the site is the fourth accessed in
this square in the National Well Record collection.
A suffix such as A, B, etc., defines the particular well
when there are several at the same site. For Northern
Ireland, which is on the Irish Grid, the first of the
prefix characters is always 'I'.
Two asterisks following the well number indi-
cates a well or borehole for which hydrographs are
shown on pages 168 to 171.The location of the index
wells, and the outcrop areas of the principal aquifers,
are shown on Figure 17.
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Grid Reference
The six or eight figure references given in the
register relate to the 100 kilometre National (or
Irish) Grid square designated by the preceding two -
figure code; the corresponding two-letter code ap-
pears as the prefix characters in the Well Number.
The Irish Grid References are italicised.
Site
The name by which the well or borehole is normally
referenced. The location of all the sites listed in the
register are shown on Figure 17.
Measuring Authoriry
An abbreviation referencing the organisation respon-
sible for groundwater level measurement. A full list
of codes, together with the corresponding names and
addresses appears on pages 190 and 191.
Records Commence
The first year for which records are held for the
groundwater archive.
Indicated % Annual Recharge
The difference between the level measured al the end
of the summer recessionofgroundwater levels and that
measured at the beginning of the summer recession of
the following year reflects the amount of recharge
received in that period. This method, detailed in the
Hydrometric Register and Statistics 1981-5 volume, is
most suited to circumstances when a single peak is
readily identifiable in each recharge season. Where
recharge follows an uneven pattern resulting in poorly
defined or multiple peaks, the percentage of the mean
annual recharge is often unrepresentative. Conse-
quently, the original method has been modified to
produce more realistic values of recharge and to allow
more accurate comparison between sites. First, the
recharge period Wis defined as the first day of August to
the end of the following July. Next, the water level at
each site was estimated, by extrapolation where
necessary, for the last day of each month. Finally all the
rises in successive months were summed over each
recharge period. The use of end-of-month levels was
dictated to a large extent by the existence of end-of-
month data alone for the longest pre-I990 records,and
because many sites are measured at one-month
intervals and others at weekly intervals; a single site
when en&of-month and actual levels are compared
tends to give significantly different annual recharge
figures.
The summed rise for each year is called the 'annual
fluctuation', and the mean of the annual fluctuations
over the period of record is termed the 'mean annual
infiltration' (MAR). This also assumes that the natural
discharge (via, for instance, springs and seepages) is
constant; while this is not the case in view of the large
differences of head that are recorded in some
observation wells, there is insufficient information
currently available to' permit corrective factors to be
detemined. It is considered that the errors caused by
this assumption will be small.
The annual infiltration is then expressed as a
percentage of the MAR, and so appears in the last
column of the Register. Exceptionally low percentage
recharge values are conventionally presented as ' <10'.
References
Monkhouse, R.A. and Richards, H.J. 1983.
Groundwater resources of the United Kingdom.
Commission Of the European Communities, pub.
Th. Schaeffer Druckerei GmbH, Hannover, 252
pages.
2. Monkhouse, R.A. and Murti, P.K. 1981. The
rationalisation of groundwater observation well
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Geological Sciences, Report No. WD/81/1, 18
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Site name: Killyglen
National grid reference: ID 3680 0300
Aquifer: Chalk and Upper Greensand
Measuring level:139-00 mOD
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1988 1989 1990
Site name: Little Brocklesby
National grid reference: TA 1371 0888
Aquifer: Chalk and Upper Greensand
Measuring level: 42-97 mOD
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1988 1989 1990
Max. Min and Moan values calculated from years 1926 to 1989
Site name: Fairfields
National grid reference: TM 2461 6109
Aquifer: Chalk and Upper Greensand
Measuring level: 45.00 mOD
,
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1988 1989 1990
Max. Min and Mean values calculated from years 1974 to 1989
Figure  18. Hydrographs of  groundwater level fluctuations.
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Site name: Dalton Holme
National grid reference: SE 9651 4530
Aquifer: Chalk and Upper Greensand
Measuring level: 3450 mOD
Site name: Washpit Farm
National grid reference: TF 8138 1960
Aquifer: Chalk and Upper Greensand
Measuring level: 80-20 mOD
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1988 1989 1990
Max, Min and Mean values calculated From years 1950 to 1989
Site name: Redlands Hall
National grid reference: TL 4522 4182
Aquifer: Chalk and Upper Greensand
Measuring level: 76-19 mOD
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Site name: Therfield Rectory
National grid reference: TL 3330 3720
Aquifer: Chalk and Upper Greensand
Measuring level: 154 82 mOD
mo--""
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1988 1989 1990
Max. Min and Mean values calculated from years 1883 to 1989
Site name: Rockley
National grid reference: SU 1855 7174
Aquifer: Chalk and Upper Greensand




Max, Min and Mean values calculated from years 1933 to 1989
Site name: West Woodyates Manor
National grid reference: SU 0160 1960
Aquifer: Chalk and Upper Greensand
Measuring level: 11088 mOD
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Mar, Min and Mean values calculated from years 1942 to 1989
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Site name: The Holt
National grid reference: TL 1692 1965
Aquifer: Chalk and Upper Greensand
Measuring level: 138.17 mOD
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Max, Min and Mean values calculated from years 1964 to 1989
Site name: Little Bucket Farm
National grid reference: TR 1225 4690
Aquifer: Chalk and Upper Greensand
Measuring level: 87.33 mOD
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1988 1989 1990
Max. Min and Mean values calculated from years 1971 to 1989
Site name: Compton House
National grid reference: SU 7755 1490
Aquifer: Chalk and Upper Greensand
Measuring level: 81.37 mOD
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Site name: Lime Kiln Way
National grid  reference:  ST 3763 0667
Aquifer: Chalk and Upper Greensand
Measuring level: 13019 mOD
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1988 1989 1990
Max, Min and Mean values calculated From years 1969 to 1989
Site name: New Red Lion
National grid reference: TF 0885 3034
Aquifer: Lincolnshire Limestone
Measuring level: 33.45 mOD
YMAMJJASONDJIMAMJJASONDJFMAMJJA 50No
1988 1989 1990
Max, Min and Mean values calculated from years 1964 to 1989
Site name: Dunmurry
National grid reference: lJ 2910 6940
Aquifer: Permo-Triassic Sandstone












Site name: Ashton Farm
National grid reference: SY 6620 8810
Aquifer: Chalk and Upper Greensand
Measuring level: 72.16 mOD
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1988 1989 1990
Max, Min and Mean values calculated from years 1974 to 1989
Site name: Ampney Crucis
National grid reference: SP 0595 0190
Aquifer: Middle Jurassic
Measuring level: 109.54 mOD
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1988 1989 1990
Max, Min and Mean values calculated from years 1958 to 1989
Site name: Woodhouse Grange
National grid reference: SE 6784 0709
Aquifer: Permo-Triassic Sandstone
Measuring level: 4.35 mOD






Site name: Llanfair D.C.
National grid reference: SJ 1374 5556
Aquifer: Permo-Triassic Sandstone
Measuring level: 83-08 mOD
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1988 1989 1990
Max. Min and Mean values calculated from years 1972 to 1989
Site name: Bussels No. 7A ,1
National grid reference: SX 9528 9872
Aquifer: Permo-Triassic Sandstone




Max. Min and Mean values calculated from years 1971 to 1989
Site name: Peggy Ellerton Farm
National grid reference: SE 4535 3964
Aquifer: Magnesian Limestone
Measuring level: 5140 mOD
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Site name: Weeford Flats
National grid reference: SK 1940 0464
Aquifer: Permo-Triassic Sandstone
Measuring level: 96-21 mOD
JFIAAMJJASONOJI-MAMJJASONDJFMAMJJASOND
1988 1989 1990
Max. Min and Mean values calculated from years1966 •to 1989
Site name: Rushyford North East
National grid reference: NZ 2875 2896
Aquifer: Magnesian Limestone
Measuring level: 92-65 mOD
Site name: Alstonfield
National grid reference: SK 1292 5547
Aquifer: Carboniferous Limestone




















IJ28/1 2248 8620  Dunadry GSNI 1985 83
5044/4 4683 4253 Stretton Sugwas NRA-WEL 1973 ---
Aquifer : Chalk and  Upper  Greensand
ID30/1" 3663  0310  Killyglen GSNI 1985 121
5E9314 9212 3634 Dale Plantation NRA-Y 1970 32
5E9415" 9651 4530 Dalton Ilolme NRA-Y 1889 59
5E97131 9345 7079 Green Lane NRA-Y 1972 39
SP90/26 9470 0875 Champneys NRA-T 1962 122
SP91/59 ' 9380 1570 Pitstone Green Farm NRA-A 1970 75
ST3017** 3763 0667 Lime Kiln Way NRA-SW 1969 ---
SL1131/5B" 0160 1946 West Woodyates Manor NRA-W 1942 116
SU17/57" 1655 7174 Rock ley NRA-T 1933 142
51.132/3 3817 2743 Bailey's Down Farm NRA-S 1963 147
51335/14 3315 5645 Woodside NRA-S 1963 144
5U51/10 5875 1655 Hill Place Farm NRA-S 1965 152
5U53/94 5586 3498 Abbotstone NRA-S 1976 185
51357/159 5628 7530 Calversleys Farm NRA-T 1973 121
51361/32 6578 1775 Chidden Farm NRA-S 1958 130
5U61/46 6890 1532 Hinton Manor NRS-S 1953 128
SU64/28 6360 4049Lower Wield Farm NRA-S 1958 228
5U68/49 6442 8525 Well Place Farm NRA-T 1976 243
51371/23" 7755 1490 Compton House NRA-S 1893 139
51)73/8 7048 3491 Faringdon Station NRA-T 1961 151
51376/46 7367 6251 Rise ley Mill NRA-T 1975 187
SU78145A 7419 8924 Stonor Park NRA.-T 1961 148
5U81/1 8356 1440 Chilgrove I louse NRA-S 1836 145
SU87/1 8336 7885. Farm Cottage, Coldharbour NRA-T 1950 181
5U89/7 8103 9417 Piddington NRA-T 1966 140
5Y68/34** 6615 8805 Ashton Farm NRA-W 1974 128
TA06/16 0490 6120 Naffenon NRA-Y 1964 42
TA07128 0940 7740 Hunmanby Hall NRA-Y 1976 33
TA10/40*• 1375 0885 Little Brocklesby NRA-A 1926 59
TA2I/14 2670 1890 Church Farm NRA-Y 1971 41
TF72/11 7710 2330 Off Farm NRA-A 1971 85
TF73/I0 7690 3290 Moor Farm NRA-A 1977 83
TF80/33 8738 0526 Houghton Common NRA-A 1971 51
TF81/2" 8138 1960 Washpit Farm NRA-A 1950 76
TF83/1 8578 3606 South Creake school NRA-A 1952 76
TF92/5 ' 9869 2183 Tc;wer.Hills PS. NRA-A 1977 60
1G00/92 0440 0020 High Elm Farm, NRA-A 1971 56
TG03/258 0382 3583 The Hall, Brinton NRA-A 1952 86
TGII/5 1691 1101 The Spinney, qostessey NRA-A 1952. 75
TGI2/7 1126 2722 Heydon Pumping Station NRA-A 1974 61
TG21/9 2400 1657 Frettenham Depot NRA-A
.
1952 85
TG2I/10 2699 1140 Grange Farm NRA-A 1952 17
TG23/21 2932 3101 Melbourne House NRA-A 1974 31
TG31/20 3365 1606 Woodhastwick NRA-A 1974 65
TG32/I6 3700 2682 Brumstead IIa II NRA-A 1978 52
TLII/4 1560 1555 Mackerye End Hotise NRA-T 1960 135
TL II/9" 1692 1965 The lion NRA-T 1964 117
TLI3/24 1200 3026 West Hitchin NRA-A 1970 188
TL22/10 2978 2433 Box Hall NRA-T 1964 83
TL33/4*• 3330 3720 Therfield Rectory NRA-T 1883 94
TL42/6 4536 2676 Hixham Hall NRA-T 1964 91
TL42/8 4669 2955 Berden Hall NRA-T 1964 84
TL44/I2 ' 4522 4182 Redlands Hall NRA-A 1964 123
TL55/I09 5925 5605 Lower Farm NRA-A 1983 90
TL72/54 7982 2516 Rectory Road NRA-A 1968 221
TL84/6 8465 4106 ,Smeetham Cottages, Bulmer NRA-A 1963 85







Indicated  %  Annual
Recharge 1989/90
TL86/110 8850 6470 Cattishall Farm NRA-A 1969 240
TL89/37 8131 9001 Grimes Graves NRA-A 1971 91
TL92/ I 9657 2562 Laden Pumping Station NRA-A 1961 97
TMI5/112 1201 5618 Dial Farm NRA-A 1968 30
TMI7/1 1671 7903 Old Parsonage House NRA-A 1952 95
TM26/46-•• 2461 6109 Fairfields NRA-A 1974 17
TM26/95 2786 6397 Strawberry Hill NRA-A 1974 10
TQ01/133 0850 1170 Chantry Post, Sullington NRA-S 1977 94
TQ2I/11 2850 1289 Old Rectory, Pyecombe NRA-S 1958 187
TQ28/ I 198 2996 8051 Trafalgar Square NRA-T 1845 ---
TQ31/50 3220 1180 North Bottom NRA-S 1979 105
TQ35/5 3363 5924 Rose &  Crown NRA-T 1876 183
TQ38/9 3509 8536 Hackney Public Baths NRA-T 1953 ---
TQ50/7 5592 0380 Old Rectory, Folkington NRA-S 1965 156
TQ56/19 5648 6124 West Kingsdown NitA-T 1961 86
TQ57/1I8 5880 7943 Thurrock Al3 NRA-A 1979 139
TQ58/2B 5622 8408 Bush Pit Farm NRA-T •I967 127
TQ86/44 8595 6092 Little Pett Farm NRA-S 1982 74
TQ99/11 9470 9710 Burnham NRA-A 1975 49
TRI4/9•• 1225 4690 Little Bucket Farm NRA-S 1971 '  88
TR14/50 1265 4167 Glebe Cottage NRA-S 1970 86
TR24/36 2787 4003 Church House NRA-S 1971 142
TR35/49 3330 5090 Cross Manor Cottages NRA-S 1971 69
TR36/62 3208 6634 Alland Grange NRA-S  . 1969 93
TV59/7C•• 5290 9920 Westdean 3 NRA-S 1940 119
Aquifer  :  Lower Greensand
51.182/57 8888 2505 Madam's Farm NRA-S 1984 66
SU84/8A 8716 4087 Tilford Pumping Station NRA-T 1971 178
TL45/I9 4110 5204 River Farm NRA-A 1973 152
TQ4I/82 4370 1320 Lower Barn Cottages NRA-S 1975 113
TRI3/21 1132 3881 Ashley House NRA-S 1972 112
TR23/32 2075 3650 Morehall Depot NRA-S 1972 67
Aquifer  :  Hastings  Beds
TQ22/1 2348 2770 The Bungalow NRA-S 1964 200
TQ42/80A 4725 2990 Kingstanding NRA-S 1979 143
TQ6 I /44 6658 1803 Dallington Herrings NRA-S 1964 118
TQ62/99 6199 2282 Whiteoaks NRA-S 1978 84
TQ7I/123 7969 1659 Red House NRA-S 1974 124
Aquifer  :  Upper Jurassic
SE68/16 6890 8590 Kirkbymoorside NRA-Y 1973 -  46
SE77/76 7690 7300 Broughton NRA-Y 1975. 66
5E98/8 9910 8540 Seavegate Farm NRA-Y 1971 III
SU49/40B 4117 9307 East Hanney NRA-T 1978 110
Aquifer  :  Middle Jurassic
SP00/62•• 0595 0190 Ampney Crucis NRA-T 1958 99
5P20/113 2721 0634 Alvescot Road NRA-T 1975 102
5T5I /57 5931 1691 Over Compton NRA-W 1971 139
5T88/62A 8275 8743 Didmarton I NRA-W 1977 130
Aquifer  :  Lincolnshire Limestone
SK97/25 9800 7817 Grange de Lings NRA-A 1975 87
TF03/37** 0885 3034 New Red Lion NRA-A 1964 109
TF04/14 0429 4273 Silk Willoughby NRA-A 1972. 116
Aquifer  :  Permo-Triassic sandstones
IJ26/1•• 2907 6943 Dunmurry GSNI 1985 Ill
NX97/1 9667 7432 Redbank SRPB 1981 48
NY00/328 0511 0247 Brownbank Layby NRA-NW 1974 155
NY45/I6 4947 5667 Corby Hill NRA-NW 1977 37
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Sites marked •••• are indicator wells; well hydrographs . are shown in Figure  18.  Where the annual percentage recharge cannot be estimated, the
entry '---' is substituted.
A suite of retrieval programs has been written in
order to facilitate data usage. Retrievals using the
options described below are available for all of the
sites listedin the Register of Selected Groundwater
Observation Wells, although not all the data con-
tained within this archive have been validated.
Five options are available for retrieving data. A
description of each option is given below and
examples of the computer listings and graphical
output are given on pages 176 to 178. Options 1 to 4
give details of the well site, the period of record
available, and maximum and minimum recorded
levels in addition to the output specific to each
option. Data may be retrieved for a specific well or
for groups of wells by well reference numbers, by
area (using National Grid References), by aquifer,
by hydrometric area, by measuring authority, or by
any combination of these parameters.
Cost of Service
To cover the computing and handling costs, a
moderate charge will be made depending on the
LIST OF GROUNDWATER RETRIEVAL OPTIONS
orTION TITLE
1 Table of groundwater levels
Table of annual maximum and minimum
groundwater levels
Table of monthly maximum, minimum and
mean groundwater levels
Hydrographs of groundwater levels
THE GROUNDWATER DATA
RETRIEVAL SERVICE
output options selected. Estimates of these charges
may be obtained on request; the right to amend or
waive charges is reserved.
Requests for Retrieval Options
Requests for retrieval options should include: the
name and address to which the output should be
directed, the sites, or areas, for which data are
required together with the period of record of
interest (where appropriate) and the title of the
required option. Where possible, a daytime tele-
phone number should be given.
Requesu should be addressed to:







All recorded observations of groundwater level in
metres above •Ordnance Datum, with dates of
observation and maximum and minimum levels for
each year. Specific years, or ranges of years, may be
requested, otherwise the full period of record is
given.
Annual maximum and minimum groundwater levels
in metres above Ordnance Datum with dates of
occurrence. Specific years, or ranges of years, may be
requested, otherwise the full period of record is
given.
Monthly maximum, minimum and mean
groundwater levels in metres above Ordnance Da-
tum, together with the number of years contributing
values to the calculation of each monthly mean. A
specific period of years may be nominated, otherwise
the full period of record is given.
Provides a well hydrograph for a number of specified
years. Castellated annual plots of monthly maximum
and mean groundwater levels calculated from a
nominated period of years are superimposed upon
the hydrograph, provided that the nominated period
exceeds 10 years. Tabulations of the monthly
176
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Site details
OPTION 1 TABLE OF GROUNDWATER LEVELS
Station number TF03/37
maximum, minimum and mean values are also listed,
together with the number of years of record used in
the calculations, and the number of observations
used for each month.
The output comprises the well reference number of
the British Geological Survey, the original (Water
Data Unit) station number (where applicable), the
hydrometric area, the aquifer name and code, the site
name and location, the National Grid Reference, the
depth of the well, the datum points (from which
measurements are made), the altitude of the ground
surface, the period of record and the measuring
authority area in which the well or borehole is
located.
Station name NEW RED LION, ASLACKBY (CONTINUES OLD RED LION)






Surface Level (MOD) 33.82
Datum Point (MOD) 33.45
Well Depth (M) 50.00
Max. Expected (MOD) 33.45
Min. Expected (MOD) 5.00
Period of records in Archive:- 1964 to 1985
Maximum GW Level for period of records
Number of Maxima I
Date(s):-
14 03 1977
Minimum GW Level for period of records





(Note: The above reference information a also provided with the output from options 2-4)
Station Number TF03/37
Year of record 1975
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Number of minima I
Dates 19 Dec
OPTION 2 TABLE OF ANNUAL MAXIMUM AND MINIMUM
GROUNDWATER LEVELS
OPTION 3 TABLE OF MONTHLY MAXIMUM, MINIMUM AND MEAN
GROUNDWATER LEVELS
Period maximum, minimum and mean groundwater levels for years 1964 to 1985
Munn= Minimum Mna No of rears
Jan 22.58 7.85 14.75 21
Feb 23.29 7.97 16.50 21
Mr 23.69 6.14 17.27 21
Apr 22.97 5.61 17.17 22
May 22 00 4.80 16.52 21
21.28Jon 4.11 15.40 21
Jul 19.69 3.42 14.03 21
Aug 17.08 3.29 12.97 21
Sep 18.84 3.37 12.23 21
Oct 17.98 3.82 11.78 21
Nov 22.06 7.03 12.08 21
Dec 21.51 7.81 13.04 21
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OPTION 4 HYDROGRAPHS OF GROUNDWATER LEVELS
Hydrograph of monthly maximums, minimums and means calculated from years 1964 to 1982
Therefore maximum number of Years from which monthly man, mins and means may be calculated is 19
Hydrograph(s) plotted for year ranges:- 1973 to 1977
Site Mann: Nest Rod Lion, Asladtby (cominues Old Red Lion)
National end iseersoce: IF 0885 3034
Aquifs: Linookubire Limestone
25 ' • 11_1_1_1.
o- .1c11411.1.1ASONOJFMA PI.JJASONOJcMAMJJASONOJAMAMJJASONO.1 F MAMJJASONO
• Well number: IF 03137 .
Mewing level: 33.45 in OD
1973 1974 1975 1976 . 1977
MAL  Min and Mean vakies calculated from years 1884 to 1982
OPTION 5 SITE DETAILS
965 COMPUTER HA AQ NAME-LOCATION 'GRID REF DEPTH DATUM SURFACE
NUMBER NUMBER RFC-PERIOD-AAA AQUIFER (M) POINT LEVEL
NZ22/22 25624 25 17 RUSHYFORD NORTH EAST, GREAT CHILTON NZ 2875 2896 62.50 92.65 92.53
1957-1985 NRA-N MAGNESIAN LIMESTONE
5E94/5 26352 26 6 DAUI ON ESTATE, DALTON HOLME SE 9651 4510 25.50 34.57 33.50
1889-1985 NRA-Y CHALK AND UPPER GREENSAND
5E43/9 27360 27 17 PEGGY ELLERTON FARM, HAZELWOOD SE 4535 3964 55.42 - 51.40 51.40
1968-1985 NRA-Y MAGNFSIAN LIMESTONE
TF03/37 30229 30 13 NEW RED I.ION, ASLACKBY TT 0885 3034 50.00 33..45 33.82
(CONTINUEsOLD RED LION)
1964-1985 NRA-N LINCOLNSHIRE LIMESTONE
Background
SURFACE WATER QUALITY DATA
A national archive of water quality data is main-
tained by Her Majesty's Inspectorate of Pollution
(Department of the Environment) to provide infor-
mation concerning the quality of riven throughout
the United Kingdom and to satisfy certain interna-
tional obligations including the estimation of river-
borne inputs of selected contaminants (e.g. nutri-
ents) to the sea. Data for this archive are collected as
pan of the Harmonised Monitoring programme
which provides for the sampling and analysis of
water quality on a national basis.
The Flarmonised Monitoring Scheme was estab-
lished, for England and Wales, in 1974; a similar
scheme was instituted for Scotland in July 1975. In
Scotland responsibility for the collection and analy-
sis of the samples rests with the seven River
Purification Boards; data acquisition is co-ordinated
by the Scottish Office Environment Department. In
England and Wales responsibility passed, on the 1st
September 1989, from the former regional Water
Authorities to the newly-created National Rivers
Authority.
Measuring authorities send analytical results of
routinely collected samples of river water from
approximately 220 monitoring stations; sampling
frequencies vary substantially but are, typically, in
the range 6 to 52 per year. Most of the monitoring
stations arc located on major rivers at, or near, the
tidal limit.
The monitoring programme can embrace a large
number - over 80 - of physical and chemical attributes
of river water but typically only 25 are measured at any
given site. A number of determinands are measured as
standard but a larger proportion are monitored only
where it is considered necessary to do so.
Currently no data for Northern Ireland are held
on the Harmonised Monitoring Archive. Water
quality data are, however, routinely collected and
archived by the Environmental Protection Division
of the Department of the Environment (NI); data
for two Northern Ireland monitoring sites are
included in this publication.
The mcasuring authorities maintain major pro-
grammes of chemical and biological sampling of
rivers for their own purposes. From the 31 st July
1985, the former Water Authorities were required,
under the Control of Pollution Act, to maintain
registers of the results of all samples of water and
effluent taken for pollution control purposes to-
gether with details of all consented discharges.
Following the enactment of the Water Bill 1989 this
obligation passed to the National Rivers Authority.
These registers are maintained at the regional
headquarters of the NRA and are open for inspection
by the public - free of charge. Persons wishing
to consult the registers are advised to first contact
the individual regional headquarters; a list of ad-
dresses is given on pages 190 to 191.
Data Retrieval
A range of retrieval options has been developed by
Her Majesty's. Inspectorate of Pollution to make
available the water quality data held on the Harmon-
ised Monitoring Archive and to provide statistical
summaries based on those data. Requests for data,
and guidance concerning its availability, should be
addressed to:




London SW I P 3PY
Telephone: 071 276 8245
Data listings for monitoring sites in Northern
Ireland may be obtained from the Environmental
















Figure 19. Water gualiry monitonng station location
map.
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Scope of the Water Quality Data
Tabulations
River water quality data are presented for 32
monitoring sites on rivers throughout the United
Kingdom. The location of each monitoring site is
given on Figure  19  (previous page). For each site
1990, and period of record, data are given for a range
of determinands; the determinands featured may
differ between monitoring sites reflecting the charac-
ter of the rivers themselves and differences in the
sampling regimes between monitoring stations.
The following notes are provided to assist in the
interpretation of particular data items.
Harmonised Monitoring Station Code
A reference number which serves as the primary
identifier of the station. For stations on the Harmon-
ised Monitoring Archive, the first two digits refer to
the measuring authority, the remainder refer to
individual sites within each measuring authority. For
the Northern Ireland stations, thc Department of the
Environment (NI) reference code is given.
Measuring Authoriry
An abbreviation referencing the organisation respon-
sible for the operation of the monitoring site. See
pages 190 to 191 for a full list of the codes together
with the corresponding authority names and ad-
dresses.
Grid Reference
The initial two-letter and two-figure codes each
designate the relevant 100 kilometre National Grid
square or Irish Grid square (see page 40); the
standard six-figure map reference follows.
Associated Flow Measurement Station
For monitoring sites in Great Britain, the reference
number, name, catchment area and grid reference of
the gauging station which provides the discharge data
stored on the Harmonised Monitoring Archive. At
most sites the flow corresponding to the time the
quality sample was taken is archived; at other
locations the corresponding daily mean flow is
utilised. Where the gauging station and water quality
monitoring site are not coincident, some method of
flow adjustment may have been employed to allow
for thc differing catchment areas.
For the Northern Ireland monitoring sites, refer-
ence details of the co-located gauging stations are
given; thc flow data for these stations are held on thc
Surface Water Archive' at Wallingford.
1990 flow data for all but one of the relevant
gauging stations may be found in the •River Flow
Data section. The shortness of the flow record for
the Fleet Weir gauging station on the River Aire
precludes its incorporation in the River Flow Data
section; summary river flow data for 1990 are,
however, included at the head of the water quality
listing.
Determinands
Inadequate or unrepresentative sampling frequen-
cies, or the presence of a substantial number of
samples with concentrations recorded at, or below,
the limit of detection, will normally result in the
omission of a particular determinand.
Notts:
i. Conductivity results are standardised to 20°C.
ii. The biochemical oxygen demand data nor-
mally relate to the inhibited analytical results -
BOD(atu).
iii. Nitrate concentrations are normally derived by
subtracting the nitrite concentration from the
reported Total Oxidised Nitrogen (TON)
concentration; if the nitrite determination is
below the limit of detection, nitrate is recorded
as equivalent to TON.
Units
The standard units used to record and report each
determinand. The number of significant figures
given for each determinand corresponds to the way
the data arc stored on the Harmonised Monitoring
or DOE (NI) Archives and reflects the uncertainty
associated with the relevant analytical procedures.
1990 Data
Samples
The number of samples taken for each determinand
during 1990. Where a proportion of analytical results
were below the limit of detection, the number of
samples in this category is given in parentheses.
Normally determinands are not featured when the
number of samples in the year is less than about nine.
Exclusion may also result from a very uneven
sampling pattern through the year.
Mean
The average* of all the sarnple values for each
determinand in 1990. Where concentrations below
the limit of detection are held on the Harmonised
Monitoring Archive, the threshold value itself is
used to compute the mean.
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Maximum / Date
The maximum determinand value recorded during
1990 together with its date of occurrence. Where the
maximum value recurs the date refers to the initial
occurrence.
Minimum / Date
The minimum determinand value together with its
date of occurrence. Where the minimum value recurs
the date refers to the initial occurrence. A 'C'
symbol indicates a value below the limit of detection.
Different limits of detection may apply through-
out the year at certain monitoring sites, for further
details contact the address given on page 179.
Period of Record Data
For half of the featured sites, the pre-1990 summary
statistics are presented for the sixteen-year period
beginning in 1974; where individual stations were
not incorporated into the Harmonised Monitoring
network until after 1974, the appropriate first year of
data is given. For certain stations the sampling
frequency varies significantly from year to year and
data for a few determinands may not extend over the
full period of record; in particular the first year of
data will normally be incomplete.
Where the pre-I990 data series includes values
below the limit of detection, the threshold value has
been used in the computation of the summary
statistics.
For a number of the featured monitoring sta-
tions, a considerable amount of pre-1974 data, at
least for certain determinands, may be stored on
local, or regional, archives maintained by the mea-
suring authorities. Also, for the period 1974-89, such
archives may hold analytical results for substantially
more samples than are represented on the Harmon-
ised Monitoring Archive. Hence full equivalence
between statistical summaries derived from national
and regional databases cannot be expected for all
monitoring sites.
Mean
The average* value of all the sample values for each
determinand.
Percentiles
The 5, 50 and 95 percentile values for each
determinand based on all the samples taken over the
pre-1990 period.
Quarterly Averages
The mean quarterly average* for each of the three-
monthly periods: January to March, April to June,
July to September and October to December.
• In all cases this mien to test temponl mean rather than the flow-wetghted
average.
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Eden at Temple Sowerby 1990
Harmonised monitoring station number 01 017 Flow measurement station 076005  -  Temple Sowerby
Measuring authoray NRA NW NCR 35 (NY) 604 281 C A.(kny) 616 4 NGR 35 (NY) 605 283
1990 Period of repaid 1975  •  1989
Dinennmend Units Samples Mean Max Date Min Daf• Mean Percentiles Quarterly avermos
5% 50% 95% J•M A J J•$ 0.0
'  Temp(rature *C 12 106 70 5 I 9/77/ 40 12/17 10 2 30 95 113 5 •  6 12 2 lb 7  '  76
pH pH ergs 2 8 2 88 16/08 78 12/12 80 74 80 87 79 62  -  8  2  80
'  ConebetN.1), AS/cm 2 326 437 13/06 230 12/17 365 225 380 4130 333 366 385 348
Suspended folds 789/: 17 94 350 16/05 20 19/07 78 1 0 40 240 1  9 75 50 96
lloolvad oxygen mg/I I) 12 I I 01 13 30 18/04 905 20/09 11 3 88 II 2 13 8 123 116 106 110
800 Moaned/ mg/10 17 1 8 57 16/05 06 18/10 I 8 08 I 7 33 1 8 1 9 20 1 6
Ammo...Doi nitrogen mg1/171 12 0043 0 080 19/07 0 010 18/10 007 001 004 0 19 007 004 006 006
/Ciro mg/IN 12 0015 0 030 19/07 0 010 12/12 003 001 002 006 002 003 002 002
Mots m9/1/1 12 1 59  140  15/02 086 I 6/08 1 3 0 7  I 2 28 18 14 10 15
.  [Wavle mg/I 0 17 16 1 250 13/06 110 11/01 19 4 II) 0 18 0 290 19 5 204 71 9 15 9
Tomt ard.ty ing/ICeCO, 12 132 I DM 0 16/08 860 17/12 149  • 840 15/0 1919 444 157 1 150 3 49 4
Onsormosphme mg/i P UM 083 0 230 13/06 0 010 12/12 015 007 011 041 009 019 0 21 010
Salo mi819.02 12 225 3 14 13/06 060 18/04 2 41 039 250 4 20 313 I 39 218 306
Calcium m9/1 Ca 12 486 626 16/08 337 12/12 395 360 586 7b 0 567 579 588 561.
Magnesgm mg/i Mg 12 75 13 8 16/08 40 12/12 92 4 I 88 148 83 10 5 10  •  78
Potassium ing/15 i7 23 46 13/06 03 I 6/05 7 0 I 6 25  •  9 2 2 30 35 2  •
Sedum mg/I Na 17 86 12 9 13/06 28 11/01 10 1 52 90 16 S 95 10 8 II 7 79
Mersey at Elkton
'Harmonised monitoring station number 01 001
1990
Flow measurement station  •  069007  -  Ashton Weir
:Measuring authority NRA-NW NGR 33 ISJ) 742 938 C A (km1) 660 0 NGR 33 (SJ) 772 936
1990 Period of  moot  1975  •  1989
Det•rminand Units Samples Mon Mo. Date Men. COO Mean P•rcentiles Quarteny Bongos
5% 50% 95% J•M A•J J.S 00
Tsenperrum t St 09 21 0 18/01 40 18112 10 9 •  0 100 19 5 67 125 16 5 88
pli pH writs 51 73 8 I 18/11 70 18/17 73 69 73 76 73 7 3 73 7 3
Condt4t8.0 PS/cm 51 450 841 14/11 731 27/12 494 286 476 750  •  465 508 528 463
Sopennen solils nA/1 51 31 3 2600 12/17 40 01/08 405 95 209 113 I 46  • 319 284 566
CbssOlved oxygon .97, 0 49 669 12 27 18/17 220 13/06 60 47 80 II 2 100 73 6 I 66
BOO Wanted) mop 0 51 5  • 16 5 03/10 16 06/06 65 32 55 13 1 67 69 56 68
.  Ammorwal napognn rng/1 N 50. I 283 2 880 26/02 0 060 24/10 206 040 I 80 440 207 746 I 91 I 70
Moo min IC MI I I t 0 298 0 780 15/08 .- 0 020 24/10 027 005 020 068 009 032 047 0 18
Hiram ing/I 71 48111 494 840 30/05 <0 05 •  24/10 39 20 37 66 29 42 50 36
'Cramile 89/10 51 467 104 0 01/03 270 74/01 533 279 500 870 575 51 9 540 479
!rots! a Ono PAO CaCO, 51 81 4 10 0 15/08 410 27/12 942 550 945 1350- 865 100 8 992 858
• 001mPoosraste mq/1 P 45 1 432 2 900 75/07 0 080 24/10 1 16 020 101 .265 0 6/ 1 31 1 67 094
Sims m9/15.133 47 7 71 10 118 24/10 384 09/05 794 530 8 10 10 20 779 691 876 844
Carom, intfilCa 50 343 785 07/05 240 27/12 326 740 330 385 373 32  1 334 31 6.
Magonimm 709/1 MO 50 68 93 73/05 19 16/05 7 1 49 72 90 67 7 1 75 68
'Ribble at Samiesbury 1990
Harmonised monitoring station number 01 008 Flow measurement station 071001  -  Samlesbury
Measuring authority NRA NW NCR 34 (SD) 590 305 C A.(km1) 1145 0 NGR 34 (SD) 589 304
1990 Period of record 1974  •  1969
'Determinant' Unrts Samples M••n Man Date Mon Date Moo Percentiles Quarterly *woos
5% 50% 95% J•M  kJ  J.S 0.1)
Tempe/rum --C 62 10  '  21 0 02/08 I 0 15/02 95 I 0 99 175 •  0 11 7 15 0 77
pH all units 59 80 98 01/10 7  • 15/01 77 7  0 77 86 /  5 79 79 1  6
Coneluctiv.ty pii/cm 60 393 054 01/10 200 15/01 419 235 410 640 414 455 436 365
I Suspertled solids .9/1 6001 262 357 0 05/07 <  I 0 29/03 19 0 29 8 1 680 '9 9 14 9 167 76  •
Dssolved oionass rordl 0 59 9 19 12 00 29/03 •  81 28/06 10  2 75 10 3 12 9 11 7 99 89 10 7
.  ROD Onstsindl mg/10 60 78 IS 2 05/07 I 0 05/11 29 1 1 25 63. 28 33 2  7 28
Arntooracai nitrogen mg/1N 6017) 0 196 0 603 017• 0 0 010 26/07 027 0(15 0 15 085 051 ti 18 0 15 024
/Ante mop N 60 0 073 0 250 28/06 0010 18/01 008 002 006 020 006 0 12 009 006
doste mg/1N 60 332 11 /0 16/08 1 I I 09/07 42 1 3 34 9 7 ,  33 53  • 7 31
Chice•In .97, 0 59 304 550 77/10 130 15/01 333 14 1 300 579 383 36 1 329 20 I
Dug »tents mg0 CatCO3 60 (  i64 520 25/10 280 15/01 114 6 650 118 I 1540 092 1206 118 7 1077.
Orthophosphate mg/I P 6001 0 672 2 903 31/05 •  0 010 lb/01 044 0 10 030 I 16 074 054 057 029
167os mon SA, 60 CO 285 586 06/12 <0 10 24/05 325 020 360 580 •  29 I 93 265 463
'  Cacurn mufiCe 60 474 608 06/12 765 15/01 507 340 SI  / 640 509 52 5 51 3 498
i  Mignetsim mg/i At FA 48 7 I 07/0B 1 6 28/06 57 27 5 1 77 •  9 57 53 47
Pntsomm mg/I I( 60 44 94 14/06 03 17/03 39 2 I 30  I  0 34 45 45 34
Sodom mad Ks 60 260 609 16/08 , 23 12/03 307 90 260 645 790 35  7  34 I 21  2
South Tyne at Warden Bridge 1990
Harmonised monitoring station number 02 021 Flow measurement station  •  023004  -  Haydon Bridge
Measuring authority NRA-N NGR 35 (NV) 910 660 C A (km1) 751 1 NGR 35 (NY) 856 647
1990 Period of record' 1975 1989
Determonand Units Samples Mon  Mee Det• Min Date Mon Percentiles Chsterty averages
5% 50% 95% J M A J 2.5 OD
1 emperalure t 17 •  00 16 4 77/06 40 18/01 93 20 83 19 2 38 11 2  15 3 65
Phi pH  sots  17 77 85 09/04 67 20/02 79 73  7  8 85 77 80 80 77.
Concluctrotv PS/cm 17 197 379 14/08 81 20/02 257 130 247 410 767 207 280 205
'  Suspended scads m9/1 17 13 3 980 20/07 10 09/04 10 6 i'l  •  1 71 8 If  1  127 114 10 2
.  Dissnrimil oxygen mg/I I) 9 •  I 96 14 30 15/1'. 990 09/07 11 3 90 11 3 13 7 17 3 10 9 100 I I 5
eau oninsim8 n.9/, 0 12 i  5 7 1 09/07 ,  U 7 15/11 I 7 06 16 34 I 5 I 9 I 9 16
Amminsin nitrogen mg/I N 12161 0 080 0 710 23/10 0 020 18/01 006 001 003 0 16 0 07 004 010 004
'  Nat.& mg/I 71 12M) 0019 0040 27/11 <0 010 20/02 001 005 001 002 001 002 001 001
114-ate mg/I N 17131 047 1 50 18/01 005 0970/ 06 0 1 05 I 4 10 06 03 06
Chigorle mg/I 0 12 208 320 27/06 13 0 20/02 13 3 7 2  12 5 21 0 160 133 118 116
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Tees at Broken Scar 1990
Flow measurement stallon : 025001 - Broken Scar
C.A.(km2) : 818.4 NGR 45 (NZ) 259 137
Period of rooted- 1975 • 1989













Trent at Nottingham 1990
Harmonised monitoring station number 03 007
Measuring authority : NRA-ST NGR 43 (510 581 383
Dittrmlnand
1990 Parana of nowt 1974 - 1989
Uwe Soinples Moan Mare Date Mln Oats Moan Poreentiles Otonsdy averages
Tornoaratum t 35 110
pH pm tome 38 7.9
Lamborn)," PS74m 38 896
Suspended weds m12/1 38 160
Pawned 'nylon M9/1 0 35 1081
BOO annerted) marl0 37 3.7
To, Pee org croon' rreill 0 34 1.3
Ammonite& nitrogen mg/1N 38 I I) 0 300
Ntrem mop N 38 925
Craws*
"VP 0 38 107 8Total aemety mg/IC•C0s 37 155 7
OrinopPospneie mp/1 P 34 2.159
4ca mg/1 Sr107 21 653
Sulpnete PPO 5•04 21 174.0
Calcium nevi Ca 21 97.5
Magnnum mgo  Nly 21 223
Potsepum mg/i it 21 112
Sorkin, mg/i Na 21 879
•Total dissolved organ< cotton te convertor, to rno0  of  outman eaten enleied on tne Hermor•sed Monnonng Ardeva
Derwent at Wilne 1990
Harmonised monitoring station number . 03 011
Measuring authotity NRA-ST NGR : 43 (SKI 452 315
Da  termini  ad
Harmonised monitoring station number 03 029
Measuring authority : NRA-ST NGR 32 (50) 836 525
Detesminend
Flow measurement station 028009 - Colwick
C.A.(km1 7486.0 NGR : 43 (SKI 620 399
1990
Unhe Samples Mean Ma Date
Tempereture IC 50 125 230 09/08
PH on unn4 52 19 87 II /04
ConchAtnaty PS/cm 52 684 830 15/08
Suspended HMOs new 52)31 1 I 1 KM 0 11/12
Demised oxygen mg/10 50 9.78 2460 11/04
GOD (pump» mall 0 51 2.9 5.0 01/05
Int 641. ng Csibun mg/10 50 5 I 8 5 28/06
Arnmomaca nudge. rosin N 51 0 325 1200 06/05
Norms mg/1N 52 • 86 790 11/12
CrOund• mop 0 52 689 990 17/10
Hewloial ehamg0 CaCOt 37 151 2 2550 30/08
Onnopnosproie mg/1P 22 I 378 2 400 09/10
Snta mg/1542 10 • 81 710 08/ I 1
&donate rno0 SO. 10 loa 5 1480 20/08[Bourn anal C.4 10 755 820 20/06
Magnesium mg° Mg 10 217 350 02/10
Potessmm mg/11( 10 5.9 82 20/06
Sodom mg/1Na 10 615 77.0 18/07
Teme at Powick
1990
Units Samples Mean Me.. Det•
5% 50%
Ternosestur• •C 24 113. 210 25/07 50 27/12 10 • 25 10 0
PH pll arms 25 8 2 8.9 25/07 7.7 09/02 80 7 • 80Conduct...1v PS/cm 25 413 550 14/05 250 09/02 • 13 270 413
Suspended seeds m9/1 25 323 189 0 26/01 • 0 09/11 399 28 12.1Macaw, orygon mg/10 25 98 12 20 28/03 620 17/01 110 83 110
BOO neeteed1 mg/10 2512) 20 • 5 25/07 < I 0 09/02 1.9 07 16
Tot Pee org stetson Ing/10 22 • 3 205 20/06 19 14/03 50 1.9 36
Ammon/KM ogen mlin N 2416) 0089 0 210 21/12 0 040 14/03 008 001 005Nurses mg/1N 25 • 68 740 27/12 1 80 25/07 • 2
22 41Cmonde m9/10 25 27 • 310 24/10 190 09/02 228 15022 0Totel erterate m5/1CaCO3 24 145.7 226 0 20/09 6.40 27/12 1390 786 140 1
Onnopnosonet• rng/i P 23 0 234 0 460 24/10 0 090 14/03 018 003 014
5% 50% 95% J•M ••J J. 0•1)
190 22/08 20 28/12 131 50 130 215 7 9 IS  •  190 11  2
86 17/07 7  •  21/05 1.7 671g 7.8 8 2 77 76 79 77
1110 17/09 550 30/01 885
11804
900 956 876
102 0 01/03 50 25/ II 257 7 1 170 760 288 22 8 20 2 295
13.10 01/03 800 22/08 98 77 9.8 117 10 7 9 5 68 96
85 11/04 15 17/10 35 1.7 34
6 1
3 3 •  0 38 33
8 6 22/06 56 17/03 8  • • •  6.3 18972 8 5 91 64
0 803 25/03 <0 040 17/09 038 001 030 1 00 084 030 022 037
1150 20/12 730 23/10 85 8.1 86 II 1 84 86 83 86
163 0 17/10 520 30/01 985 550 980 1470 854 972 115 8 943194 0 20/12 110 0 30/01 150 1 120 0  164  0 1880 157 6 165 3 161 9 548
3.400 17/09 0 520 13/02 I 50 051 1.48 270 097 I 59 200 1 47
 5 990 17/01 115 26/04 702 260 7 50 11 10 843 • •4 655 792
2200 17/10 980 30/01 168 2 110 3 186 5 223 9 153 3 173 0 1128 163 1
115 0 11/04 750 30/01 970 739 100 0 113) 95 • 110 0 897 931
305 24/09 13 7 30/01 213 139 215 280 212 220 201 194
160 24/09 6.5 30/01 98 05 95 140 7.5 95 116  10 2
135 0 16/08 310 30/01 715 343 720 114 0 573 696 834 697
Flow measurement station : 028067 - Church Mine
C A.(km7) 1177.5 NGR 43 (SK) 438 316
Period of record 1975 • 1989
Min Date Mean Percentiles Quarterfy moorages
5% 50% 95% J.M A.J J•S
20 19/12 121 40 11.9 21 0 1 3141 17 8 95
7.5 23/10 7 8 74 7.8 82
9
79 79 7. 7
390 29/01 661 440 653 940 551 866 772 647
<2 0 20/00 156 29 90 511 228 103 10 8 19 2
410 24/08 100 71 102 128 116  10 0 86 103
10 26/07 2.5 I 0 25 • 1 73 28 26 28
21 21/02 • 9 22 • 2 10 A 39 • 9 58 52
0060 09/08 015 005 025 070 039 029 023 034
350 19/03 • 3 30 • 3 58 • 2 • 2 • 4 • 3
330 29/01 111 9 54 6 65 7 8.4 8 64 0
1,013„0,0  094 0 11/12 16557 93 1900 1319 161 5 113.7 1504
0340 21/02 087 022 082 180 049 088 I 27 080
032 26/04 511 060 560 810 590 310 • 40 652
590 73/05 103 3 800 981 170 0 785 109 8 125 6 980
600 02/10 728 550 75 0 870 67 • 769 71.7 683
11.0 21/02 159 90 156 240 131 17 • 189 143
• 0 21/02 52 30 50 70 • 8 51 60 50
350 21/02 480 320 450 779 343 515 648 432
1990
Flow measurement station 054029 Knightsford Br.
C : 1480.0 NGR : 32 (50) 735 557
Panted of mooed. 1975 . 19119
Min. Date Man Percentiles Ouartedkenteopes
5% 50% 95% J-IM A.J J.S 0.0
13/02 9 2 1 5 80 185 35 119 15 • 61
09/05 7.7 89 7.7 62 76 7.7 76 75
09/07 195 114 185 286 122: 20: 1116: 176
10/04 122 10 80 490
917 9
09/07 109 62 110 133 125 104 93 II 5
05/11 1 8 08 1 7 32 19 1.9 I 8 17
09/01 012 001 006 032 012 010 009 014
13/02 002 001 002 004 002 002 002 002
13/08 1.3 03 10 30 I 8 1.3 06 I •
30710 14 • 80 140 240 18 7 142 113 15 0
30/10 623 340 600 949 62.7 703 595 592
13/02 005 001 003 013 004 004 006 005
Harmonised monitoring station number . 02 058
Measuring authority : NRA-N NGR 45 (NZ) 265.131
1990
Detumlnand Unite Samples Mean  MAP DM.
tempearum IC 13 89 180 13/08
PH pH usts 13 76 82 12/06
Cond./cutter pS7cm 13 180 290  11/12
Suspended scads sni/I 13 92 230 09/07
Pawned o•Bpon aktil 0 13 I I 15 12 50 13/02ace inhauted) mg/i 0 13 2.1 7.6 09/07
Ammoniac& Tallow mg/1N 1479) 0 081 0 220 09/05
Mud. mg/1N 14(9) 0 016 0 040 09/07
Innate rrtgp II I414) 1.07 4)0 11/12
CNoncl• 7.13/10 1311) 218 370 10/09
Total eatahnity mg/ICPCO, 1211) 450 710 10/071
OntolamsOtete m13/I • 1214) 0 052 0.150 09/05
95% J.M A.J J.S 0.0
195 51 12.7 164 77
85 78 81 82 78
521 387 422 445 411
190 1 70 6 387 133 461
133 122 10 8 98 11.1
43 1 7 22 19 18
141 • 7 5 3 50 55
023 010 008 007 007
83 52 4 • 33 • 2
300 22 • 216 248 222
1900 118 8 1491 165 7 1251
040 012 014 023 021
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Avon at Evesham Road Bridge 1990
Harmonised monitoring station number 03 416
Measuring authority NRA-ST NGR 42 (SP) 034 431
Detwnk•and
Determin•nd
Harmonised monitoring station number
Measuring authority NRA•A NGR 52 ITIA 082 996
1990
Units Semple, Mean Mni Date Min
TemOnture 45 11 2 210 08/08 50
pH pH urn. 47 80 86 29/04 1 5
Creductrvity nfi/cm 47 1037 1280 14/09 470
Suspended sold% mg/I 47 23 4 218 0 08/02 2 0
- Dtssolvecl OT1•949 mg/10 45 10 38 13 40 03/05 7 3
800 Ordsbilet21 n9/I 0 4/11/ 35 85 03/05 1 5
lut diss trig carbon mg/10 22 71 9 0 18/06 4 7
Ammonia:el mongrel mg/1N 47161 0 191 0 540 08/02 0 040
Nunn rng/I N 46 ' 143 7000 09/04 8 10
C55038 men CI as 1064 169 0 1 5 / 1 1 330
Total alteruly mg/I CaCO2 27 193 7 220 0 30/03 118 0
Onoc900splurle mg9 P 29 2 987 4600 14/09 0 720
Shia my/I 5.02 18 12 2% 1703 15/11 400
Sulphate mg/I 504 II 218 5 285 0 20/09 150 0
Calcium mg/I Ca I 1 1200 134 0 15/11 880
Magnesium mg/I Mg 10 283 385 16/05 20 5
Potassum my/I K 10 10 9 14 1 15/11 76
Saturn mg/I He 11 799 134 0 15/ I I 360
Aire at Fleet Weir 1990
Harmonised monitoring stalton number 04 005





MI rei unit• 49
Coeductrely . PS/cm 49
Suspended raids m9/1 49
Dissolved o•stpet mg/I 0 44
Boo °mensal n9/10 50
Anv-seecat nitrogen mg/I N 49
Mutt* tng/1 N 49131
',Wee, mg/I N 49
°deride iegfid 49
Total alltalnity mg/I CaCU3 48
Orthophosphsto ing/i P 49
Calcium ng/ICa 43
Magnesurn mg/i Mg 43
Derwent at Loftsome Bridge 1990
Nene at Wansford 1990
05 511 Flow measurement station : 032001 - Orton
C Aikm2) 1634.3 NGR : 52 (11) 166 972
1990 Period al record 1974 • 1989
Units Samples Mean Max On Min. Date Mean Percentiles. . Quarterly averages
5% 50% 95% J•M A•J -XS 0•17
Tempeelure 48 l• 7 21 6 75/0 / 23 04/12 115 30 115  21 0 54 139 17 B 82
PH pH unds 48 81 8 9 04106 7 6 08/08 81 7 7 80 88 79 83 82 • 79
Cunclucttrily uS/cm 45 1041 1261 13/12 110 05/07 934 719 976 12110 907 919 971 943
Susoandae solids m9/I 24 139 /8 5 05/02 4 0 24/09 214 40 135 638 294. 229 14 3 I9 3
Otssolned ucepon ing/I 0 48 978 14 10 28/03 610 18/07 106 80 106 13 I 119  10 B 92 109
ROD (do/504c i59(10 4/11/ 33 100 213/03 06 30/08 36 I 3 30 88 32 59 33 25
Ammunanal neiegen mop N 47 fill 0 135 0404 08/01 0 040 19/03 035 005 029 I 10 089 018 011 054
Nont• mg/I S 20 0 093 0 182 19/11 0 034 I 5/011 0 11 003 0 :0 020 009 012 008 013
Nttrate my/I N 46 859 14 77 07/01 352 20/08 97 55 92 153 119 9 7 69 i 102
0.1onde my/I CI 46 863 115 0 13/12 418 28/02 73 • 470 /2 0 109 0 647 682 832 759
Toll •ICaturty mg/I CaCtIt 23 203 9 2300 02/07 170 0 05/07 108 3 169 9 7100 235 1 2069 707 8 2096 206 5
Silica my9 SO2 22 576 935 02/07 034 14/05 - 575 015 607 - 949 696 331 • 54 81)5
CaRrum mg/I Ca 10 135 7 153 0 04/06 113 9 19/11 1345 869 140 7 155 1 128 6 140 6 129 6 130 9
ing 0 1.49 9 i 1 7 14 3 77/10 • 7 b 05/02 II ti 81 113 130 10 6 109 I I 9 106
Suphele i99/1 S0 4 19 1886  139 0 15/08 1470 05/02. . 167 7 lOS I 1669 229 0 155 7 1628 192 8 178 1
Putasseim mg/I K 11 114 15 7 19/11 52 05/07 10 1 53 9 7 .198 78 104 128 Ill
Sodsien mg/1 S• II 061 953 74/09 24 7 05/02 538 222 490 945 419 492 636 582
WATER QUALITY DATA 185
Bure at Borstead Mill 1990
Harmonised monitoring station number 05 722
Measuring authority : NRA-A NGR 63 (TG) 267 198
Hormonisod monitoring station number 05 810
Measuring authority NRA-A NGR 62 (TM) 026 345
DaturnInand
Harmonised monitoring station number : 06 010
Measuring authority : NRA-T NGR 51 (M) 171 714
Harmonisod monitoring station number 06 101
Muosuring authority NRA-T NGR 52 (It) 299 099
DetennInand
Flow measurement station : 034003 - lngworth
1990
DeennInend Units Samples Mean Mae Date Mtn
T•rnmesin t 47 121 201 06/08 • 5
PII pit  units 47 80 83 1(1/06 7 •
ConOuctney ps/cm 45 773 925 26/11 656
Swspmded solids rogp 25151 51 180 11/06 04
800 hnhomel mg/I () 46161 16 31 02/04 0 9
Ammonecal nitrogen risgp N 461121 0 097 0 347 11/116 0 040
Mum mg/I N 2 1 0 05? 0 1 1 a 06/08 0 024
onMmg/I N 45 5)0 10 10 05/02 295
Chloride mg /I 01 48 611 808 I5/01 429
Tots! gaping', mg/iCe0D, 24 206 3 240 0 10/12 1900
Seca mgo SO7 23 754 12 90 10/12 278
Sulphate mg/i SO4 19 978 149 6 19/11  64  •
mCelcum muOa 11 125 5 1390 29/11 644
Msgnomum mum 819 11 80 92 22/10 69
Potassium my/1 I( 12 40 55 19/11 3 2
Sodom moo Na 12 270 308 23/04 199
Stour at Langham 1990
Flow measurement station : 036006 - Langharn
C.A.(km') : 578.0 NOR : 62 (TM) 020 344
1990
Drip Sarnp1es Mean Met Date Min.
Tempe/don. •C
 441 128 220 08/05 • 0
pH pit  unim 45 82 90 31/05 76
Crinauritnly 'Zion 42 925 1379 28/07 725
Suspended mikes mg/I 25111 120 40 0 07/06 35
Descend ',argon ing/10 42 10 05 1480 15/03 660Boo omelet» mall 0 45121 35 10 2 07/06 0 8
Tot ens Peg ciao. m9/I 0 22 8 • 15 5 11/06 35
Ammoniac* nitrogen mg/1 N 44191 0 082 0 308 II/06 0 040
Minh, m9/1 N 28 0 050 0 130 04/01 0 018
Mum ing71 N 45 584 17 14 06/02 I 77
Chkmde in11/1 CI 45 90 • 231 • 26/07 540
Total allsenty ing/I CaCO3 25 253 4 3000 06/09 940
Sie• ing/1 SCl2 25(11 714 14 20 03/12 008
Sulorme mg/I SCir 24 957 121 0 22/01 738
Colour, m 9 II Ca I i 12713 143 0 04/01 112 0
Mairneamin nil 0 Mg II 93 14 7 28/08 5 3
Potssnon mgo • 10 76 132 19/11 06
Socirim mg/1 Ns 10 489 80 • 16/07 30 4
Thames at Teddington Weir 1990
Flow measurement station 039001 - Kingston
C A (km') 9948 0 NGR 51 (TC)) 177 698
1990 Period cif mower 1974 . 1989
Oetermetane unit. Silinple4 Mean M•c Date Mln Date Maori Pincenelet Cluartinty enrage*
larnosratum IC 17 119 210 09/06
pH pil  unite 17 76 8 • 03/04
ConductmO ms/cm 14 690 997 06/11
Suepennes scads ns2/1 17 12 6 405 06/02
Oissolved oiygen mg/10 15 921 11 47 03/04
BOO lenibmell mg/10 17131 29 8 2 09/11
Amassed naropen rogfl N 17151 0449 2.100 17/10
N.Int• mg/IN 12141 0 106 0 353 09/05
Midis eM/IN 17111 767 1080 15/11Chaend. en9/1 0 17 60 1 890 02/11
Tots! anisileuty nigfl CsCO3 16 687 3130 03/04
onhophosenn nee P 17 2 639 • 440 11/10
Sulphate mg/I SOs 14 689 870 30/11
041Cpuen ^VP Ca ol 931 176 0 03/04Potsssium naafi 14 12 84 10 9 30/11
Sodrum m9/I Na  i 4 413 64 3 09/08
Lee at Waterhall
1990
Units Samples Mean Max Oat.
Tans:mature t 25 125 230 18/07
pN OH  unas 24 80 8 9 28/06
Conckicusily tiS/4•1 13 993 1890 07/11
Suspended golds nsifi 12 108 450 31/01
Demand oureen mg/I 0 25 945 1175 02/03
BCO Iireitemh P19/1 0 25111 2 • 3 9 07/11
Tot Oa. 04g carbon mgd 0 11 21 9 872 07/11
Ammerman nitrogen rng/IN 24(101 0 237 2 980 26/10
Name mg/I N 1311) 0 108 0 305 06/12
Pnr010 ing/i N 25 1056 IS SO 21/11
CNoncle mop 121 25 981 203 0 06/12
Total &names rrim/i GC% 12 2213 2860 07/11
Onnoonosonsie ing/i P 21 • 002 5 130 18/07
&Apnea nigo SO., 12 98 • 184 0 07/11
Caen, m(1/1C• 13 lie 9 1370 14/10
Magnesium moo Mig 13 55 203 13/09
Potassurn mg/1 I( 13 108 158 14/10
Sodium mgd Ns 13 827 1150 1B/07
5% 50% 95% J M A-J J.S 0.0
5 0 06/12 120 •  5 120 200 69 138 168 93
7 5 21/11 80 78 80 8 4 80 81 81 78
583 31/01 807 824 791 1)57 876 777 784 822
20 03/01 157 30 10 G 465 15 5 136 17  • 144
600 18/07 10 4 80 10  • 133 115 106 95 10 3
09 31/07 2 7 13 24 • • 27 3] 22 2.5
112
 02/03 13 7 30 9  • 47 7 152 178 84 173
0 050 15/03 0 24 005 0 11 081 037 010 009 038
0 005 07/11 014 005 0 11 029 0 11 012 032 019
4.20 30/08 II 8 7.7 114  126 121 12 I 13 7
420 12/04 705 450 680 1080 866 660 78 I 76 8
153 0 31/01 209 7 129 1 222 I 2521 203 6 216 2 209 7 202 0
I 670 31/01 237 112 2 36- 376 2 19 231 256 250
700 31/01 79  • 540 780 108 0 77.7 795 755 832
790 31/01 1176 931 1179 1420 1193 1193 1143 115 2
36 27/03 •  0 31 39 •  9 •  2 39 38 39
6 6 02/03 86 56 81 142 79 7.4 88 101
380 31/01 650 356 620 110 0 647 638 653 621
186 HYDROLOGICAL DATA: 1990 
Great Stour at Bretts Bailey Bridge 1990
Harmonised monitoring station number 08 200
Measuring authority NRA-W NGR 40 (SZ) 122 955
Harmonised monitoring stalion number 09 001
Measuring authority NRA-SW NGR 30 (SY) 262 953
Deterrninand
Stout at Hum Court School /990
Flow measurement station - 043007: Throop Mill
C A (km() 1073.0 NGR 40 (SZ) 113 958
1990 Period of reond. 1995 • 1989
Datenninand /Inns S•mples 11••n Max Dote Min Dat• Mean Percentiles Quartady averages
5% 50% 95% J.16 kJ J.9 0•0
Tempar•ture t 24 1 1 6 180 30/06 40 11/12 112  • 0 10 7 190 68 127 170 8 •
p11 pH units 14 79 89 21/0S 75 11/12 79 . 7 • 79 65 79 0 78
Sustionorrosobs m9/1 24 15 I 900 29/01 40 15/10 154 30 5/1 187 29 89 81 0 99 222
D usolted oxygen m0/10 23 10 82 14 GO 12/03 840 30/08 104 80 10 1 132 104 113 9 • 107
800Inhtete01 r.99 0 22 • 1 160 30/05 13 11/03 1 7 1.1 22 60 23 3.7 20 26
Ammons/4i ntrogen haP h 17 0 tOS 0400 11/12 0 040 17/09 018 002 015 040 023 017 0)0 021
Mute map N 23 0 073 0 150 23/07 0 030 03/09 009 003 008 09
9011 011 010Nitrate hap N 24 684 10 73 02/01 305 23/07 55 54 8 1 6 2
5243
81
Chontle ng/1 a 24 33.9 490 11/12 250 12/03 260 200 270 380 252 255 761 291
OnhonbotrAate mg° P 22 0 582 1 290 17/09 0090 19/02 044 010 035 096 026 030 068 050
Magnesum mg° Mg 10 35 ' • • 29/11 31 23/07 40 2 / 38 60 • 1 • 1 35 • 5
P ot/de/am mg/i K 9 62 10 2 29/11 • 4 23/07 52 29 50 89 • 8 43 51 70
Axe at Whitford Road Bridge. 1990
Flow measurement station 045004 - Whitford
C A (km') 288.5 NGR . 30 (SY) 262 953
1990 Period,/ /ad. 1974 • 1969
Unit• Samples Mean Ain Data Min Date Percentiles Quarto.* averages
5% 50% 95% J•M A,/ J 5 0.0
Tompardur• t 26 11 9 19 0 30/07 50 08/11
7 7 73/01
10 9 30 10 5 18 5 57 123 100 88
P11 pH units 26 8 1 8 7 19/04 R 0 74 7 9 85 78 81 80 78
Conductrinty 57tn 26 41 t 471 30/07 328 03/01 386 302 393 450 371 389 411 372
Suntancled sold. .
un,3/ti 
26 123 860 26/10 20 22/08 131 21 59 149 17 1 9.9 59 237
Unsolved uhrgen mg/10 26
1035450 19/04 76 03 10 0 9 84 10  3 5 2 0 I 1 3 9  107
B OO Winnow/I mg/i 0 26 20 50 26/10 0 8 22/08
2 4 17/09
2 I 08 1 7 41
1
21 23 1 7 22
Tot Do org carbon mg/10 26 43 85 13/11 13 5 7 5 15 25 9 11 9 130 11 9 16 •
ArIVII0M1111C1111r.t r og ern mg/i N 26111 0 059 0 200 03/01 0 010 17/09 010 001 006 032 017 008 005 012
Narita mg/I IC 2611 0 043 0 080 13/ I I 0 005 26/08 .005 002 004 010 004 005 003 005
Naran• mg/i s 26 437 720 23/01 3 10 28/08 37 71 34 57 • 2 33 31 46
Chord* mg/1 CI 26 28.4 382 06/17 225 17/09 234 190 225 296 740 71.2 231 242
Total ahasrrty mg/iGeGO, 26 433 172 0 14/06 840 23/0' 135 9 880 1400 167 0 120 3 1430 152 9 126.3
Onnophoephare rho le 26 0 422 1 230 30/07 0 160 03/01 025 0 12 023 044 020 025 031 023
Sr us mg/i 502 26 »0 09 13 60 03/10 060 19/04 9 41 440 980 17 70 918 741 1013 1081
Sdphate rog/1504 26 355 592 06/12 277 20637,01 335 22 3 .34 2 41 1  32 0 32 I T 351 ' 336
wChon mg/I Ca 26
mg/i Mg 26
48
677 800 28/08 452 23/01 627 440 630 760 57 2 633 695 566
Magnesurr 58 71 13/11 61 • 6 60 73 , 6 1 60 61 61
Putessurn engp K 26 38 82 13/11 22 14/05
-
• 2 ' 30 39 86 • 2 38 42 47
Soclum mg» Na 26 15 0 204 30/07 114 14/05 12 9 103 127 164 .13 1 126 134 127
WATER QUALITY DATA 187
Harmonised monitoring station number 10 027
Measuring authority NRA-WEL NGR 22 (S61) 238 161
Dee at Overton 1990
Harmonised 10 002 monitoring station number Flow measurement station 067015 - Manley Hall
Maasuring authority NRA-WEL NGR 33 (SA 354 427 C A (km') 1019.3 NGR . 33 (SJ) 348 415
1990 Period of record 1974 . 1989
DedermInsd Wat• Samples Mean Max 138s Mtn On M•an Percentile* Ouartedy averages
5% 30% 95% J•M A  J  J•S 0•D
Temperstor• C I I 120 173 13/07 74 20/04 10 0 30 99 175 • 8 11 6 IS 2 7 8pH PH ents I 1 74 8 I 03/12 7 0 13/02 72 65 72 78 71 73 73 7 1Conesconty 85/4m I 1 193 340 03/12 110 13/02 172 98 163 270 158214177 143Suspended solids usa/1 11121 • 9 12.0 13/02 I 0 20/04 89 10 31 376
114 69




15 12 1 I
•rnerton848101,009 my/I N 12121 0 065 0 110 13/07 0 010 05/10 005 0 1 0030 14 008 005 0134 008
Suite mg/I N 1210 0 017 0 034 08/05 0 002 05/10 002 00) 001 005 002 003 002 002
Onnoc6o4p5414 rng/1P 12(1) 0 069 0 130 11/06 0020 05/10 005 00) 005 014 005 006 007 006
Taf at Clog-y-fran Bridge 1990
Flow measurement station 060003 - Clog-y-lran
C A (km1 217.3 NGR . 22 (SN) 238 160
1990 Paned of record 1975 • 1989
1:1•01.11Inand Units Samples Mean Ss Dat• Min Date Mean Peetentes numMay •••••9••
15% 50% 95% Jae A•J J•5 0 0
Tarnpetats '6 25 11.3 190 20/07 70 10/12 10 • 35 100 175 6 • 119 148 85
pH put tints 24 7.5 82 05/09 85 17/01 74 69 7419 72 75 75 72Concluctmtv a5/4m 12 213 307 14/05 144 03/12 165
115 156
745 143 174 196 149Suspended goads Sin 24161 172 118 0 15/10 50 20/04 155 I • 62 800 265 85 10 9 201Desired OlLygen •390 0 24 969 13 80 11/04 7.50 15/10 103 7.5 10 5 127 109 107 93 108800 Sestatedl m(1/10 15 20 5.1 15/10 02 22/10 18 00 16 26
1 9
20 1 5 I 5
Anwrgemml np909on °IV, N 24 0 133 0 730 30/07 0 010 11/04 0 11 002 008 034 018 013 007 011Sus waft a 24 0 039 0 143 17/01 0 011 11/04 003 00 01 003 007 003 003 004 003Onhopnosphm1. • n9/112111 0 240 0 820 20/07 0 050 17/01
 2 3
008 039 001 0 16 021 007
188 HYDROLOGICAL DATA: 1990
Carron at A890 Road Bridge 1990
Harmonised monitoring station number. 11 009
Measuring authority HRPB NGR 18 (NG) 938 425
Dr/term/nand
Harmonised monitoring station number 12 002
Measuring authority NERPB NGR 38 (NJ) 341 596
oats/al/nand
Harmonised monitoring station number
Measuring authority FRPB NGR 36 (NT) 165 752
Casterrninand
Harmonised monitoring station number
Measuring authority TWRPB NGR 36 (NT) 898 477
Determinant)
Flow measurement station 093001 - New Kelso
C A (km') 137.8 NGR 18 (NG) 942 429
1990 Period of record) 1979 • 1989
Unds S•mplea Mean Max Date Men Dan Mean Perc•ntile, Cluanerty averages
5% 50% 95% J.M A.J J.9 0.17
Tamperatunt 'C 17 89 I / 0 18/07 38 22/02 85 25  8 l 15 2 38 112 12 9 / 0
nil pri Liam 12
1126
1 73 18/04 55 18/07, 66 59 66 74 67 67 6 7 65





20) 1 I 2 3 70;i/017 0 4 23/01
37 06/12 28 43 65
I 5 03 1 1 44 1 8 12 13 I 5
Dissolved onfrOln ,"/ 0 12 10 84 12 24 22/02 925 18/07 I I 3 98 I 1 3 13 0 12 6 10 9 10 2 II 4
BOO arsilattll 12 08 I 5 72102 04 23/08 09 03 09 1 • 09 07 08 10
Arrnonecai namonn ing /I N 1211( 0007 0017 23/01 0032 13/03 001 000 0 01 003 001 001 001 0 01
NMI. mg/I N 1212) 0001 0037 06/17 0001 18/04 001 000 001 001 001 001 001 001
Moms mg/I N 12 0 OS 0 12 18/07 003 111866///0:400 0 I 00 01 0 1 0 1 0 I 00 00
0 0404iCa mg/1 12 ICI 8 16 6 73/01 80 23/08 10 5 59 95 182 13 9 10 6 80 9 I
Tooa. 'Aetn, ing/IC.0O3 1211/ 38 76 18/04
560 16 50 17 5 54 66 63 56
Orinnphomhate /i P 110 304 :47; 0 004 0 036 20/06trz 0 00 000 000 0 01 000 000 001 000
Sulphite 08 2 3 06/12 03 0 ii 38//03723 03 2 0 57 • 26 22 20 2 3
Calcium nO/I Ca 12 2 I 30 18/07 18 06  I 6 40 14 27 I 9 1 5
Ms/norm, ina/I Mg 12 1 0 1 2 23/01 08 16/10 1 4
 
0 5 1 0 2 9 I 3 I 1 22 I 0
Potessorn mg/H(
mg/I NJ
12 03 04 23/01 02 23/08 03 02 03 05 0 • OA 03 03
&Wean 12 53 73 23/01 43 06/12 46 29 • 2 82 I 5 I 56 • 2 • 0
Spey at Fochabers 1990
Flow measurement station 008006 - Boat o Brig
C A (kmh 2861 2 NGR • 38 (NJ) 318 518
1990 Panod crif record 1975 • /989
Units Sampan Mean Max Date Min Data Mean Percentiles Quadenv enrages
5% 50% 95% J.M A.J J.9 0.19
tcnvatairit •C 6 89 16 0 08/06 50 29/ I I 10 3 20 I 1 0 180 34 10 1 15 0 63
MI ph unilt 6 68 74 11/10 6 5 22/02 7 2 6 • 72 78 69 72 75 I 0
Concluctmly US/cm 6 78 99 08/06 46 22/02 76 50 76 103 80 70 84 71
FrispenrIod tolids m8/I c 32 80 05/06 0 I 29/11 • 1 01 70 18 0 • 31 40 38 39
Dis.solveo oxygon ing/I 0 6 It 61 12 64 29/11 10 50 05/06 I I 3 9 3 113 13 5 12 7 11 1 9 9 il 7
.000 I nhibitni) mg/I 0 5 09 • 6 05/06 0 • 29/ I I 09 04 09 14 08 10 09 09
A TTTT Tion•Cal narogan mop N 6 0 017 0 028 013/011 0 002 05/04 004 000 002 0 12 002 004 004 003
Nance mg/I N 6 0 006 0 018 05/06 0 001 05/04 001 000 0 01 001 001 001 001 001
Nivale mg/I N 6 025 052 29/11 012 05/06 03 02 0 3 - 07 04 03 03 03
Dawn., rn9/I CI 6 92 120 05/04 70 11/10 103 60 100 150 122 10 0 10 5 92
total allarnity ing/lCaC01 6 17 0 270 08/08 60 22/02 254 15 0 250 397 237 245 293 266
Othosdoarince mg/I P 6 0008 0 017 08/06 0001 05/06 002 000 001 008 002 002 004 002
Seca in9/19.02 fi 554 7 58 29/ It 377 22/02 563 366 581 7 15 5 51 466 554 6(0
Almond at Craigiehall 1990
14 008 Flow measurement station 019001 - Craigiehall
C A (km') 369.0 NGR 36 (NT) 165 752
1990 Period of record 1975 1989
Units Sample. Mean Max. Data Mtn Dat• Mean Perenntam . Owl edy  &airmen
5% 50% 95% • J.M A.J J.9 0.0
27 2 • 77 0 02/08Te4 0 15/02mperature • •C. 1I
/ / 8 1 20/06 7 3 15/07
9 6 2 5 9 5 18 0 • 4 1 I 9 14 7 7 3
pH 414 wrIs 71 / 6 70 76 8 0 7 4 77 76 75
Conduct., Br ,5/21 645 1070 02/08 350 18/ / 011 603 315 590 11130 515 698 658 520r
Saral apenoroads 'M12 2 52 0 15/03
300
P 71 226 1 1 10 9 63 I 349 102 14 I 27 5
Dissolved oxygen
.„0/cirno
19 861 11 70 15/02 380 26/06
1
93 53 95 12 2. 11 3 92 72 9 7
000 bradawl! iN0 0 21 35 7 8 26/06 5 06/02 33 16 1 8 6 7 ,
Ammo...up ndlugen rng/I N 20 I 21 073 093 310 1
3 1 3 6 3 I 3 1
75 152 1(3 090
Mane ng/I N 9
1 279 3 403 I 1/07 0 280 11/01
0 363 0 890 26/06 0 090 15/02 0 17 003 0(5 077 0(5 032 045 015
Mara Ing/I N 9 • 26 6 20 08/08 230 15/03 38 7 1 36 5 I 35 4 I 38 3 7
Total &Salinity mop CeCOr 20 114 6 148 0 31/05 610 17/01 209 850 124 0 900 100 • 141 6 133 0 040
Oalstionnaphat• mg/I F. I? 0 924 2 380 28/08 0 060 17/0 l 0 75 010 048. 1(0 026 094 127 043
mg/I SO., 9Sclorada 257 1120 08/08 600 17/01 131 0 560 132 0 200 0 109 7 382 145 3 116 7
Tweed at Norham 1990
15 001 Flow measurement station 021009 - Norham
C A (km') 4390 0 NGR 36 (NT) 898 477
1990 Paned of mooed 1.975 • 1989
Und• Samples Mean Max Date Men. Date Mean - Percentiles Claartady engages
5% 50% 95% J.M A.J J.S 0.0
l•rnpuralve t 12 103 210 30/07 20 20/' 1 10 0 25 95 200 • 3 13 3 16 I 65
MI ore urns 12 81 95 30/07 73 23/10 8 0 7 I 79 92 7 6 83 R 5 77
Condor:way riS/c, 12 270 281 26/06 176 22/07 234 165 227 310 739 234 224 239
Sae:waded solids asj/i 17 7 1 340 25/09 10 28/08 99 1 1 50 320 165 53 74 10 5
DinObete (»non ing/I 0 12 10 ea 1350 30/07 8 70 25/09 I I 6 9 1 11 5 153 170 11 / 115 115
BM Narrated) in9/I 0 12 25 55 25/09 14 23/M . 23 I 0 22 40 23 25 1 5 ' 19
Arnmonecal ratropen Mq/IN 12 0 070 0 150 10/01 0 040 20/11 009 003 004 016 011 008 008 009
N ..... a rng/i N 17121 0 013 0 030 22/05 0 005 76/06 002 001 002 005 002 002 002 002
/Coate ing/I N 12 I 28 2 40 17/12 025 30/07 1 8 08 1 7 34 25 1 8 1 1 I SI
Cleonde rny/I CI 17 lb 3 215 17/12 II 5 70/11 160 10 5 160 725 175 165 15 8 IS 0
Orthoonosottatu mg/I P I 1 0 060 0 140 78/08 0 020 30/0/ 0 14 003 0 08 043 015 013 016 016
WATER QUALITY DATA 189
Dee at Glenlochar 1990
Hormontsed monitoring station number 16 005 Flow  measurement station 080002  -  Gleblochar
Measuring authority SRPB NGR 25 (NX) 733 642 C A.(km7) 809.0 NGR  :  25 (NX) 733 641
1990
..._
Period of record 197S  • 1969
-
--
(Werra/rend Unity S•rn049 PAMPe Mar DM. Min. Clata Mean Percentiles Quarterly  avaragn
5% 50% 95% J-M A.J J.S 0.0
Tramparatom t
—
12 10 5 200 01/08 30 01/03 100
.  .._.
1 5 90 200 36 11  •  166 83
CH pH Lamm 12 68 6 8 01/05 6 3 01/02 87 82 67 73 86 87 69 66
Conductrety PS/cm 12 515 72 01/06 47 01/02 58 40 55 78 55 58 68 61
Susoended solids 1.2/1 16 20 50 01/02 10 18/12 3.5 I 0 2 0 90 51 38 25 28
Ots•GeoC1 oxygen marl 0 to 1109 12 50 01/03 870 01/08 109 87 109 131 12  •  11 I 95 107Boo oreate•d/ mg/10 12 1.7 1 9 02/10 08 0008 19 1.1 1.9 31 20 19 18 18
Anwontacal norogon mg/1N 16 0053 0090 18/12 0030 17/10 006 001 004 015 006 006 007 005
Hiram mg/11.1 12 029 058 03/01 005 01/08 0.3 0 1 03 07 05 03 02 03
Cherie. mg/1 Ci 12 106 12 7 01/03 8 7 01/08 89 50 88 138 96 94 88 83
Orthocert•Poater mg/1P IBM 0007 0 050 02/10 <0001 02/04 001 000 001 004 001 001 002 001
5105 mg/1SO3 12111 1 76 3 10 03/12 <0 10 02/07 236 040 235  •  50 347 I 68 136 303
Sulphate mg/1 SO. 12
 •  5 5 8 03/01 38 olio!. 59 21 56 102 56 5  •  50 66
Caleom mg/1 Ca 12 32 50 03/12 1 7 01/05 38 24 3  •  60 35 35  •  9 28
Magnesern mgn Mg 12  i •  I 8 03/12 08 01/05 1  • 07 14 22 I  •  I 5 I 5 1  •
Pomasem mg/mt 12 05 0 8 03/12 02 01/05 05 0 4 05 06 08 05 05 05
Sodas. mg0  NS 12 58 7 1 01/06 3 2 01/05 •  8 3 4 45 70 52 52  •  6  •  3
Leven at Renton Footbridge 1990
Harmonised monitoring station number 17 005 Flow measurement station 085001  -  Linnbrane
Moasuring authority CRPB NGR 26 (NS) 389 783 C A ikmi 784 3 NGR 26 (NS) 394 803
1990 Period or •oord. 1975  -  1989
Delany, Inane Units Samples Mean Max. Data PAM Data Mean Pen-oaten Oasartedy averages





11 98 15 0 27/08 50 28/02
II 70 7 3 27/08 6  •  22/03
9  •
7 I
2 0 90 17 0 39 110 150 83
6 7 7 1 7 5 70 72 7 I 70
Conrectre• it mo 9 68 85 26/01 61 25/04 72 60 70 95 72 74 71 72
Suspondscl acids
fti
37 90 28/02 10 73/10 •  9 I 0  •  0 13 0 70  •  0  •  0  •  6
Omsolvod exeion
n54/0/ci
M al 1200 28/01 91604 2287/0809 II 0 93 11 0 12 7 123 II 3 .97 107
800 Onehoorll mg/10 I11 9 3 2 29/07 18 09 I 8 29 2 2 2 1 1 4 1 8
Artmunecal nitrogen mg/I N 11121 0039 0 110 27/08 0 010 25/12 005 001 002 023 005 005 005 005
Hem mge N 11111 0 013 0030 21/11 0010 26/01 001 001 001 002 001 001 001 0 01





10 13 6 170 25/04 1221/11





10 0 16 0 220 15 0 155 17 1 169
ORO 001 005 002 002 002 002
Lagan at Shaws




NGR  33 (L71 325 690
1990
1990
Flow measurement station 205004  -  Newforge
C A (irml 490 4 NGR  33 6.0 329 693
Peeled of  word: 1973  -  1989
DatannInand Unite Samples Mean Max. Date Min.
-
Data Mean PerCattlex Quart•rly averages





























































BOO linD6114/ .V/10 23 2 7 4 8 27/06 I 0 24/08 3 5 I 3 3 0 7 2 29 4.2 36 31
•mrnoescal ntrogan mg/IN 23 04I On 09/04 012 23/10 097 017 063 26 073 091 I 69 094
Nit' It• 23 018 044 29/05 005 07/it 020 002 0 11 050 010 022 038 009
ChJoride
"mg/1110N
23 443 138 0 24/01 260 05/07 405 210 360 680 343 422 44 I 338
Orthopeos phe• mg/1P 23 0 91 2.78 28/07 009 08/02 092 0 13 068 230 032 I 12 I 30 064






























Kingfisher House, Goldhay Way,
Orton Goldhay, Peterborough
PE2 OZR




PO Box 12, Knutsford Rd,
Warrington WA4 I HG
Sapphire East, 550 Streetsbrook Road,
Solihull B91 1QT
Guildbourne House, Chatsworth Road,
Worthing, West Sussex BN 11 I LD
Manley House, Kestrel Way,
Sowton Industrial Estate,
Exeter EX2 7LQ
Kings Meadow House, Kings Meadow Road,
Reading RGI 8DQ
Rivers House/Plas-yr-Afon,
St Melons Business Park, St Mellons,
Cardiff CF3 OLT
Rivers House,
East Quay, Bridgwater TA6 4YS
Rivers House;
21 Park Square South,
Leeds LS1 2QG
Rivers House, Murray Road,
East Kilbride, Glasgow G75 OLA
Clearwater House,




Dingwall 1 V15 9QY
Greyhope House, Greyhope Road,
Torry, Aberdeen ABI 3RD






























































Galashiels TD1 I NF


















Regional Buildings, Glenurquhart Road,
Inverness IV3 5NX
Maclean Building, Wallingford OXIO 8BB
6 Cockburn Street,
Edinburgh EH1 1NZ
PO Box 10, Allendale Road,
Newcastle-upon-Tyne NE6 25W

































Note: The measunng authorities listed in this directory provide (or have provided) daily flow data to tbe national archive for primary flow measurement
stations. In recent years number of valuable long records for additional sites have been identified. Most of these will be uscorparated into the Surface Water
Archive when appraisals of the gauging stations and flow mortis are complete. Further lengthy records, whether of springs, runoff, river levels, well levels or
bonnie flow occurrences, would he welcomed and holders of such data are invited to contact the Institute of Hydrology.

































Hydrometric Register and 1988
Statistics 1981-5,
The 1984 Drought' 1985
















Concessionary rates apply to the purchase of two or
more of the pre-I988 Yearbooks.
This reference volume includes maps, tables and
statistics for over 800 river basins and 150 represen-
tative observation boreholes throughout the United
Kingdom. The principal objective of the publication
is to assist data users in the selection of monitoring
sites for particular investigations and to allow more
effective interpretation of analyses based upon the
raw data. To this end, concise gauging station and
catchment descriptions are given for the featured
flow measurement stations - particular emphasis is
placed on hydrometric performance, especially in the
high and low flow ranges, and on the net effect of
artificial influences on the natural flow regime.
Summary hydrometric statistics, for each of the
years 1981-5, are provided alongside the corre-
sponding long term averages, or extremes, to allow
the recent variability in surface and groundwater
resources to be considered in a suitable historical
context.
Publication of the Hydrometric Register and
Statistics volume 'for 1986-1990 is scheduled for
1992.
*The loose-leaf version of the Yearbooks will be dtaconttnued after the
1990 edition.
The Yearbooks are available as bound volumes or
as sets of pre-punched sheets for insertion in a ring
binder designed to hold the five yearbooks in each
publication cycle together with the five-yearly cata-
logue of summary statistics. The ring binder to hold
the Yearbooks for 1986-90 may be purchased for £5•
All the Hydrological data UK publications and
the ring binder may be obtained from:-
Institute of Hydrology
WALLINGFORD
OXFORDSHIRE OX 10 88B
Telephone: Wallingford (0491) 38800
Fax: (0491) 32256
Enquiries or comments regarding the series, or
individual publications are welcomed and should be
directed to the Surface Water Archive Office at the
above address.
The 1984 Drought
This first, occasional report in the HYdrological data
UK series concerns the 1984. drought. The report
documents the drought in a water resources frame-
work and its development, duration and severity are
examined with particular reference to regional varia-
tions in intensity. Assessments are made of the likely
frequency of occurrence of the drought and its
magnitude is considered both in the perspective
provided by historical records of rainfall grid runoff,
and in the context of the recent somewhat erratic
climatic behaviour.
Representative Basin Catalogue
Data collection for the national Flood Event Ar-
chive, maintained by the Institute of Hydrology,
concentrates on a selection of basins that form a
representative sample of UK catchments. A cata-
logue providing comprehensive hydrological and
reference information for 200 representative basins
has been prepared and is available as national (three
volumes) or regional sets; user-selected groups of
catchments can be provided for particular investiga-
tions.
Enquiries concerning the cost and availability of
the catalogue should be directed to the Flood
Modelling Section at the above address.
193 HYDROLOGICAL DATA: 1990
ABBREVIATIONS
Note: The following abbreviations do not purport to
represent any standardised usage; they have been
developed for use in the Hydrological data UK series
of publications only. Where space constraints have
required alternative forms of these conventional
abbreviations to be used, the meaning should be






























































0/f Outfall or outflow
ORS Old Red Sandstone
Pk Park
Pop Population
POR Period of record
PS Pumping station
Pt Point
PWS Public water supply
Rb Right hand river bank
(looking downstream)
R/c Racecourse









SDD Scottish Development Department
SE South-East
SI Sluice




STW Sewage treatment works
SW South-West
TS Transfer scheme







WRW Water reclamation works
Wtr Water
WTW Water treatment works
á
á
ANaturalEnvironmentResearchCouncil
